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0 Thermal transfer Image- receiving sheet 

© The present invention provides a thermal transfer image -receiving sheet capable of forming an image 
excellent in various types of fastness, particularly in light fastness, maintaining the effect of the ultraviolet 
absorber during the storage without -deterioration and stably existing within a dye - receiving layer through the 
use of a thermal transfer process wherein use is made of a sublimable dye. The thermal transfer image - 
receiving sheet of the present invention comprises a substrate sheet and a dye -receiving layer formed on at 
least one surface of the substrate sheet, wherein a layer containing an ultraviolet absorber is provided between 
the substrate sheet and the dye - receiving layer. 



Q- 



Rank Xerox (UK) Business Services 

(3-10/3.6/3.3.11 



EP 0 543 339 A1 



Since the color material used is a dve th« im*** ^ , 
ft* .he r^tent .mage is excelient in £££3^^ ^ so 

same as that of an image formed by the convention, i X!? V** 80(1 "» I" 3 "* of the image is the 
» fe possible to form an image having a ShZX c^rS.f?^ ^ 8"™. Priming, in this meftod « 
. Since, however, the <^t image c^S^ 

20 ^O/S. '^ri^g^S^^^^o^ ^"^n Pubficafon Nos 

decreases with the elapse of time. to heat so that the effect of the urbavioletabsorbers 

*~5 oS? 2a^S?!^ aT" U ^°' et «« *** -elerated 

*° reflects from the surface of the substat^e/an it! dve J**^ re **<* the subsfraJsS 

=Xtr ■ u,travfotet a — fe r- 

conducted by the present Inventors ^Z^tJV^r^ h *• dye re ^"9^r StSes 
reserving layer reflects again from ""T* 1 radiaB ° n passed A* the dye - 

rad.afcon irregularly reflects within the * nd *• «*c£d uJvSet 

An object of the present invention is tn » °V IT ght ,astn <«s of the image. 

* the *avlotel absorber Airlno Hie stoS iZSJ*"'"' 1 " ,aawss - rnaMaMnr/X <a£ 

the s„bsMe shea,. „ herei „ sa|a dye ."^~ * S*, ™^*!"" Ia '" '»""•« «i « teas, on. sonaTof 
5 J 6 " 890 ™ 1 astern »*« an UIM ta ^2.,'?^" °""* m ' Mae <* Z"° !«>«£ a 
compns.no a sobsM. sheet and a m-JS^^J?" V""""" '™ sfer ^ -«»**«, Z? 

»*. o, ™», . p,o» MM „„ „ o„- rKe p , vi09 ,;' e ^ XTSC W - u " r * e 
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compnang a substrate sheet and a dye -receiving layer formed on at least one surface of the substrate 

!!Lrv' n a teyer hayinfl 8 capability of absorbing an ultraviolet radiation is provided between the 
substrate sheet and the dye image - receiving layer. 

N The incorporation of an ultraviolet absorber comprising an inorganic uftrafine particle in a dye - 
receiving layer, the formation of a layer containing the ultraviolet absorber on the surface of the dye- 
SfTl^ W J?l!l?^ 0n 01 a teyer ***** 8 capability of absorbing an ultraviolet radiation between 
^rS!^*** and , <he dye-receiving layer can provide a thermal transfer image -receiving sheet 
'T? transfer havlnfl an excellent light fastness, is free from the bleedout of the 

^^^L^ 9 * * e ^-^"9 "aver even during storage and can cut off the 
ultraviolet radiation reflected from the white substrate sheet 

^JL^Z * above-described drawback. Japanese Patent Laid -Open Publication Nos. 

101O90A18K 130735/1985. 54982*086. 229594/1986 and 141287/1990 disclose thatTultraviolet absorbed 
^hT^l t^*^ ,n d ve-«ceivfrig layer of the thermal transfer image -receiving sheet 

™°^ d *°^^ uKra ™'* absorber contributes to an Improvement In the fight fastness to some 
S! Z> TniTlSr 0 ? 9 U . , ? V,0,et fe mer9, y Incorporated in the dye-receiving layer gives 

nse to a problem that the ultraviolet absorber bleeds out on the surface of the dye receiving layer and 

allrSfdS^^ 

absorbers decreases with the elapse of time. 

. J^ 0 Q bj< f * Pf*" 1 'nvention is to provide a thermal transfer Image -receiving sheet capable of 
?£?£22? !!S! nt ' n !T * fastness - Particularly i„ fight fastness, maintaining the effect 
L ? ab *? er f""" 9 stora 9 e deterioration and capable of stably existing in the 

dye-receiving layer through the use of a thermal transfer process wherein use is made of a sublimable 

oye. 

According to the third aspect of the present Invention, there is provided a thermal transfer image - 
recemng sheet comprising a substrate sheet and a dye-receiving layer formed on at least one surface of 
tte substrate sheet, wherein the dye -receiving layer contains an ultraviolet absorber reacted with and 
bonded to a dye - receiving resin and/or an additive. 

The bonding of a reactive ultraviolet absorber to the dye-receiving layer through a reaction can 
provide a thermal transfer image -receiving sheet wherein a thermal transfer image having a light fastness 
can be formed and the ultraviolet absorber can stably exist within the dye-receiving layer during storage. 

According to the fourth embodiment of the present invention, there is provided a thermal transfer 
image -recennng sheet comprising a substrate sheet and a dye-receiving layer formed on at least one 
2! of * e , s " bs ! rate sheet - wher «m the dye-receiving layer contains at least one compound repre- 
sented by the following general formulae (1) and/or (2). 



40 




HO 




(1) 



45 



50 



55 




<R 5 >n 



(2) 



where.n R, to R, each independently stand for a hydrogen atom, a halogen atom, a C, -C, 2 alkoxy group 
1 Z aryla,koxy 9 rou P- « C, -C,o alkyl group, a cycloalkyl group, an arylalkyl group, an aryl group, a 
th.oalkoxy group, a th.oaryloxy group, an alkylcarbonyl group, an alkyloxycarbonyl group, an alkylsulfonyl 
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group, an aJkylaminocarbonyl group, a nitro group, an amino group, an alkylamino group or a heterocyclic 
group, n is an integer of 0 to 4 and m is an integer of 1 to 3. provided that R, to Rs may be the same or 
different X stands for «C(R,)(R,o). -Rn -CO-Y-CO-R, 2 - or a straight -chain or branched alkvlene 

group interrupted by at least one 2. Y stands for -0-R,i-0-. Z stands for -O CO CO-0 

_S0 - "SO*-- -NHCONH-. -NHCO- or -CONH-. Rj to Ri 2 each independently 
stand for a hydrogen atom, a Ci -Cio alkyl group, a cycloalkyj group, an arylalkyl group or an aryl oroun 
and Ri» stands for a straight -chain or branched alkyiene group. 

The incorporation of an ultraviolet absorber having a particular structure in the dye-receiving layer can 
provide a thermal transfer image -receiving sheet wherein a thermal transfer Image having a light fastness 
can be formed and the ultraviolet absorber can stably exist within the dye-receiving layer during storage. 

According to the fifth embodiment of the present invention, there is provided a thermal transfer image - 
receiving sheet comprising a substrate sheet and a dye -receiving layer formed on at least one surface of 
the substrate sheet wherein the dye -receiving layer contains at least one compound represented bv the 
following general formulae (6) to (9). 



(6) < U ) >— COCH 2 < 





(benzoylmethane derivative) 
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wherein Ri, Ffe and R3 each stand for a hydrogen atom, a Ci -C12 alkoxy group, a Ci -C10 alky! group, a 
cycloalkyl group, an arylalkyl group, an aryi group, a carboxyl group, a hydroxyl group, an alkylcarbonyl 
group, an alkylcarboxy group or a polyoxyalkylene oxide group; X stands for an oxygen atom or a NH 
group; Rs stands for an aikylene group (Ci -C10) or CH2SO3H, R* stands for an alky! group (Ct -C3) and 
Y stands for a hydrogen atom or -ChfeChfeCOzRi . 

The incorporation of the ultraviolet absorber having a particular structure in the dye -receiving layer can 
provide a thermal transfer image -receiving sheet wherein a thermal transfer image having a light fastness 
can be formed and the ultraviolet absorber can stably exist within the dye - receiving layer during storage. 

The present invention will now be described in more detail with reference to the following preferred 
embodiments of the present invention. 

so First Aspect of the Invention 

The thermal transfer image -receiving sheet of the first aspect of the invention comprises a substrate 
sheet and, formed thereon in the following order, an ultraviolet absorber layer and a dye -receiving layer. 

There is no particular limitation on the substrate sheet used in the present invention, and examples of 
the substrate sheet useable in the present invention include synthetic paper (polyolefin, polystyrene and 
other synthetic paper), wood free paper, art paper, coat paper, cast coat paper, wall paper, paper for 
backing, paper impregnated with a synthetic resin or an emulsion, paper impregnated with a synthetic 
rubber latex, paper containing an internally added synthetic resin, fiber board, etc., cellulose fiber paper, 
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SJ^S^L^ I?*" *"* 38 P^ 0 '^ P 01 ^ 1 <****> Polyethylene terephtfialate 
S2 !h!'» y P 0 ^^^. Further, use may be made of a white opaque Vim oV a 

filt r^ 1 ' ^ 8 pi 9 ment w ■« to the above-described synLSn 
« sh J^ ; "? f made of a «™P<*ing any combination of the above- descriK substrate 

^ 'w^TlnZ^ ° f 1,18 indUd9 8 ' aminat9 a oTTcTuSelSr 

Sc^ orS ^ir 1 a ,T inat9 * combination of a cellulose fiber papTw* a 

Stm lOto ^ l ° f ^ SUbStrate ^ be arbitrary and is generally'S^e 

„ ttere ^ Kb L^TlfT ^J" 8dheSi0n 10 8 dye-receiving 'ayer formed or, the surface 
oSge tTeT theSUffaC80,,he SUbStrate Sheet * ****** to a p ™ treatment or a corona 

r G JJnn , l! raV,0le !. abSO f 5er ,ayer SefVes 10 abso * 80 "'traviolet radiation passed through the dye- 
*" U,traVfo,6t ' adiati0n r6fleCted fr0m 0,9 Surface <* suostrate sheath c^ off the 

W ing 21^2*^^ "'^f ^ be formed by coating a coating solution compris - 

ZZ ^bZi^T * bmder rean °" ^ of a substrate sheet and drying the resultant 
ZZZtofZZlZ * a ^, r f in 8 fi,m fcm *» P^' •«* 88 8 thermoplastic resin fo 
t^l, ^T? ? yW "*** wfU 1)8 de$cribed teter and may be a thermosetting resin. 

po hAn ,^T P ' 9S °L th8 ultraviolet added to the ultraviolet absorber layer include ^iLic acid 

n^SnL? . phenvl salicylate, p-octylphenyl salicylate, p-tert-butylphenyl salicylate 
f^iZo^^^^ 2^-dihydroxy-4.4'-dimethoxy-7-sul- 

rylatT hydroxy -4 -n-octoxyphenvDbenzotriazole and ethyl-2-cyano-3 1 3-diphenyl ac- 

*) or fl arfc%oiv^^ T 1 * ^ 8 Suitabte so'™* solution or water or 

3ss^ S1* S T 8 , T^* ° f ' 8 SUlteb,e binder resin *• absorber and other 

SZe^t? ^P'e. °y a gravure printing method, a screen printing method or a reverse rol 

KSrZ S T? ? 3 « raVUre Prfnt ^ drylna «» «•■*■* coating. 

resoecTtoSl^o f , ^°' et 8bS0fber layer ls preferab, y !n *• range of from 0.05 to 5 urn. With 
as SSL «i £ ^ ? ad<?,ti ° n ° f 11,6 u,travk,tet abs0fber - 8 «**>0 ratio is determined by tte 
2^^?^ ^ 'T ** ** Wnd ° f *• ^e addi«on oThe^iTet 

t£ dtT 1! 7 PrOPOrt, ° n ° f 01 10 30 % t0 1,16 u,traviol9 t absorber layer provides good resulte 
sab2 JZertZL F r 00 *• SUrfaC6 °' 1,18 u,travlotet absorber layer servesVrZve a 

«? 1 9 th8 th8mial ftanster sheet to main taln the formed image. 
<° Polyene a mLZSL 1 ^ ^ dye - feceivina ^ a po.yo.efin resin such as 

pofybXtanTM^^ 2^ ^ eSter ' 8 P 0 '^ SUCh as Polyethylene terephthalate or 
as eCene or Drools £ ^T^* T"' 8 r8Sin ' 3 resin of a "P 01 ™ °» an olefin such 

JacTateL a Sc^r "I ^ m0n0m9r ' ^ ion0mer ' a C8,,u,ose resi " such « oe..u.ose 
^ are^uC p^fe^ ^ ^° n9 ^ 3 ^ 8 P 0 "^"^ resin and a pCyester resin 

neceS^ TSl^^i^ m ^K ,n °' 3 ^ diSP8rei ° n prepared by a method. If 

T^h'erma^Z V * ^ by mSanS ° f heat ' 8,0 ioni2in 9 radia «0" °r the like, 
least Z^^l ^T Tf: f T mn9 Sh6et ° f 0,6 Present invention «" be P^ced by coating at 

dC^^T^oT!^ ? witt L a suiteb,e organic so,ution or wat9r or «i* 

use is madlnf p«! a F ' 8 SCr6en pnntin9 method or 3 reverse roll coating method wherein 

In ^fLl? raV " r l Pnnt " and drvin 9 the ^nt coating to form a dye - receKnng layer. 

enhancina ttTSl ? V ' m aubonsta and finely divided silica for the purpose of further 

enhancing the sharpness of a transferred image through an improvement in the whiteness^ the^eceMng 

t^TsZwlT^T dye :r eiVi " 9 ^ f ° rmed by *° a oove-described method may be 
trary. ,t « generally m the range of from 1 to 50 urn. It is preferred for the dye-receiving layer to 
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comprise a continuous coating. However, the dye -receiving layer may be formed as a discontinuous 
coating through the use of a resin emulsion or a resin dispersion. 

In the present invention, in addition to the above -described UV absorption layer, the conventional or 
following UV absorber may be further Incorporated in the receiving layer. 
5 \ ThQ image -receiving sheet of the present invention can be applied to various applications where 
thermal transfer recording can be conducted, such as cards and sheets for preparing transparent orioinals 
by properly selecting the substrate sheet 

Further, in the image* receiving sheet of the present Invention, a cushion layer may be optionally 
provided between the substrate sheet and the receiving layer. Since the provision of a cushion layer 
o enables the thermal transfer sheet to be sufficiently adhered to the image -receiving sheet by a pressure 
applied during printing, neither dropout of transfer nor uneven density under an identical printing condition 
occurs, so that it becomes possible to conduct transfer of an image, a letter, etc. in a clear form and free 
from faults. 

Examples of the resin used in the cushion layer include a polyurethane resin, an acrylic resin a 
polyethylene resin, a butadiene rubber and an epoxy resin. The thickness of the cushion layer is preferably 
in the range of from about 2 to 20 urn. A layer serving both as an UV absorption layer and a cushion layer 
can be provided by incorporating the above -described UV jabsqrjtej^in„th^above - described cushion 
layer: 

It is also possible to provide a lubricant layer on the reverse face of the substrate sheet Examples of 
the material for the lubricant layer include a methacrylate resin such as methyl methacrylate or a 
corresponding acrytate resin and a vinyl resin such as a vinyl chlorideArinyl acetate copolymer. 

Further, it is possible to provide a detection marie on the image -receiving sheet The detection mark is 
very convenient for a registration between the thermal transfer sheet and the image -receiving sheet For 
example, a detection marie detectable by means of a photocell detector can be provided on the reverse face 
or other face of the substrate sheet by means of printing or other method. 

The thermal transfer sheet for use in the case where thermal transfer is conducted through the use of 
the above - described thermal transfer sheet of the present invention comprises a paper or a polyester film 
and, provided thereon, a dye layer containing a sublimable dye, and any conventional thermal transfer 
sheet as such, may be used in the present invention. 

Means for applying a thermal energy at the time of the thermal transfer may be any means known in 
the art For example, a desired object can be sufficiently attained by applying a thermal energy of about 5 
to 100 mJ/mm 2 through the control of a recording time by means of a recording device, for example, a 
thermal printer (for example, a video printer VY-100 manufactured by Hitachi, Limited). 

Second Aspect of the Invention 

The thermal transfer image -receiving sheet of the second aspect of the invention comprises a 
substrate sheet and, formed on at least one surface of the substrate sheet a dye -receiving layer 
containing a particular ultraviolet absorber. The substrate sheet may be the same as that used in the first 
aspect of the invention. 

The dye -receiving layer formed on the surface of the substrate sheet serves to receive a sublimable 
dye migrating from the thermal transfer sheet and to maintain the formed image. 

The resin for constituting the dye -receiving layer may be the same as that used in the first aspect of 
the invention. 

One preferred example of the ultraviolet absorber comprising an inorganic ultrafine particle and added 
to the dye -receiving layer is a ZnO fine particle of a hexagonal system wherein the particle diameter is 
400 A or less, preferably 200 A or less. When the particle diameter exceeds 400A, the dye -receiving layer 
becomes opaque, which is detrimental to the transparency of the dye -receiving layer. The purity of the 
ZnO fine particle of a hexagonal system is preferably 96 % or more. When the purity is less than 96 %. the 
dye - receiving layer often becomes opaque due to impurities. 

Another example of the ultraviolet absorber comprising an inorganic ultrafine particle is an ultrafine 
particle of TiCfe. The particle diameter of the ultrafine particle is 500 A or less, preferably 300 A or less. A 
typical process for producing the ultraviolet absorber comprising an inorganic ultrafine particle is roughly 
classified into a liquid phase process and a gaseous phase process, and the ultraviolet absorber is 
produced by providing hydrous titanium oxide prepared by a gaseous phase oxidation of titanium 
tetrachloride or a neutralization precipitation reaction or a thermal hydrolysis of a titanium salt and 
subjecting the hydrous titanium oxide to a deflocculation treatment with hydrochloric acid, nitric acid, acetic 
acid or the like. Further, it is also possible to use an ultrafine particle having a surface coated with silica. 
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In the above -described ultrafine particles of ZnO and TiOj. the ultraviolet radiation absorption 
wawlength can be controlled by crystalline structure or doping metal. Further, ultrafine particles of ZnO and 
Tic* having a surface subjected to a treatment for rendering the surface hydrophobic may also Jbe used for 
the purpose of incorporating the ultrafine particle into the dye -receiving layer, particularly for the purpose 
of homogeneously dispersing the ultrafine particle in a resin having a high affinity for a dye, for example a 
polyester resin, a polyvinyl chloride resin, a porycarbonate resin or a polyvinyl butyral resin. Examples'of 
the surface treatment method include a treatment withasflane coupling agent, a titanate surface treatment 
a stloxane or a surfactant. 

The UV absorbers useable in the present invention are commercially available, and examples of such 
i UV absorbers include FINEX-25 (manufactured by Sakai Chemical Industry Co. Ltd.). ZnO -100 ZnO- 
200 andZnO -300 (manufactured by Sumitomo Cement Co. Ltd.). uttrafine titanium oxide particle TTO-55 
series (TTO -55(A). TTO- 55(B), TTO- 55(C) and TTO-55(S) (manufactured by Ishihara Sangyo Kaisha 
Ltd.) and trtania sol CS-C and CS-N (manufactured by Ishihara Sangyo Kaisha Ltd.). 

The above -described ultrafine particle having a capability of absorbing an ultraviolet radiation is 
preferably added or used in a proportion of 10 to 400 % by weight to the resin solid matter constituting the 
dye -receiving layer, and the proportion is still preferably in the range of from 30 to 200 % by weight 

The thermal transfer image -receiving sheet of the present invention can be produced by coating at 
least one surface of the substrate sheet with a suitable organic solvent solution or water or organic solvent 
!!^ rS '° n °* 3 mixtUre ° f mQ aoow-described resin with the above -described ultraviolet absorber of an 
ultrafine particle and necessary additives such as a release agent for example, by a gravure printing 
method, a screen pnnting method or a reverse roll coating method wherein use is made of a gravure print 
and drying the resultant coating to form a dye -receiving layer. 

In the formation of the dye -receiving layer, it is possible to add pigments or fillers such as titanium 
oxide, zinc oxide, kaolin clay, calcium carbonate and finely divided silica for the purpose of further 
enhancing the sharpness of a transferred image through an improvement in the whiteness of the receiving 

Since these pigments or fillers have a large particle diameter, they have no capability of absorbing an 
ultraviolet radiation as opposed to the particles used in the present invention. 

Although the thickness of the dye-receiving layer formed by the above -described method may be 
arbitrary, rt is generally in the range of from 1 to 50 urn. It is preferred for the dye -receiving layer to 
compnse a continuous coating. However, the dye -receiving layer may be formed as a discontinuous 
coating through the use of a resin emulsion or a resin dispersion. 

The thermal transfer sheet according to another embodiment is characterized in that a layer comprising 
an ultrafine ZnO particle of a hexagonal system and/or an ultrafine TiCfe particle is provided on the dye- 
recervmg layer. Such an ultraviolet absorber layer can be formed by coating a coating solution comprising a 
solution or emulsion containing a binder which is the same as the dye-receiving layer resin or a 
hydrophilic binder (PVA. PVP. polyhydroxyethyi polyacrylate. polyacrylic acid, etc.) and, added thereto, the 
above -descnbed ultraviolet absorber so that the thickness on a solid basis is about 0.1 to 5 dm. It is a 
matter of course that the ultraviolet absorber layer should not be opaque. 

The thermal transfer sheet according to a further embodiment is characterized in that a layer having a 
capability of absorbing an ultraviolet radiation is provided between the substrate sheet and the dye- 
receiving layer. Such an ultraviolet absorber layer can be formed by coating a coating solution comprising a 
solution or emulsion containing a binder which is the same as the dye -receiving layer resin and. added 
thereto, a proper ultraviolet absorber so that the thickness on a solid basis is about 02. to 2.0 urn. Although 
the ultraviolet absorption layer is preferably transparent it need not be necessarily transparent 

Although the amount of use of the above- described ultraviolet absorber may vary depending upon the 
2? „ ,trav,olet a 080 *^. 't is preferably such that a reflected light in a wavelength region of 350 to 
J«o nm reflected from the substrate sheet surface after passing through the receiving layer is cut off by 70 
/o or more, preferably 90 % or more. The proportion of the ultraviolet absorber to the resin (on a solid 
basis) constituting the ultraviolet absorption layer is preferably 10 to 400 % by weight preferably 30 to 200 
/<> by weight. 

The above - described UV absorber according to the present invention may be added to the receiving 
ayer or used in the form of an UV absorption, layer provided on the receiving layer or an UV absorption 
layer provided between the substrate sheet and the receiving layer. A combination of some of these 
embodiments exhibits an excellent effect. The provision of an UV absorption layer between the substrate 
sheet and the receiving layer is particularly effective. 

Further, it is also possible to use an embodiment wherein an UV absorption layer containing an UV 
absorber according to the present invention is provided between the receiving layer and the substrate 
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sheet, and the conventional UV absorber or following dimer UV absorber or reactive UV absorber i« 
incorporated in the receiving layer. 

The image -receiving sheet of the present invention can be applied to various applications where 
thermal transfer recording can be conducted, such as continuous sheets, flat sheets, cards and sheets for 
preparing transparent originals, by property selecting the substrate sheet 

^ Further, in the thermal transfer image -receiving sheet of the present invention, a cushion layer may be 
optionally provided between the substrate sheet and the dye-receiving layer. Since the provision of a 
cushion layer enables the thermal transfer sheet to be sufficiently adhered to the image -receiving sheet by 
virtue of a pressure applied during printing, neither dropout of transfer nor uneven density under an identical 
pnnting condition occurs, so that it becomes possible to conduct transfer of an image, a letter etc in a 
clear form and free from faults. ' 

Examples of the resin used in the cushion layer include a polyurethane resin, an acrylic resin a 
polyethylene resin, a butadiene rubber and an epoxy resin. The thickness of the cushion layer is preferably 
in the range of from about 2 to 20 urn. A layer serving both as an UV absorption layer and a cushion layer 
can be provided by incorporating the above -described UV absorber in the above -described cushion 
layer. 

the material for the lubricant layer include a methacrylate resin such as methyl methacrylate or a 
corresponding acrylate resin and a vinyl resin such as a vinyl chloride/vinyl acetate copolymer. 

Further, it is possible to provide a detection mark on the image -receiving sheet The detection mark is 
very convenient for a registration between the thermal transfer sheet and the image -receiving sheet For 
example, a detection mark detectable by means of a photocell detector can be provided on the reverse face 
or other face of the substrate sheet by means of printing or other method. 

The thermal transfer sheet for use in the case where thermal transfer is conducted through the use of 
the above -described thermal transfer sheet of the present invention comprises a paper or a polyester film 
and, provided thereon, a dye layer containing a sublimable dye, and any conventional thermal transfer 
sheet, as such, may be used in the present invention. 
%jggg^ Means for applying a thermal energy at the time of the thermal transfer may be any means known in 

the art For example, a desired object can be sufficiently attained by applying a thermal energy of about 5 
to 100 mJ/mm 2 through the control of a recording time by means of a recording device, for example, a 
thermal printer (for example, a video printer VY- 100 manufactured by Hitachi, Limited). 

Third Aspect of the Invention 
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The thermal transfer image -receiving sheet of the third aspect of the inversion comprises a substrate 
sheet and, formed on at least one surface of the substrate sheet a dye -receiving layer. 

The substrate sheet may be the same as that used in the first aspect of the invention. 

The dye -receiving layer formed on the surface of the substrate sheet may be the same as that used in 
the first aspect of the invention. 

In the present invention, the reactive ultraviolet absorber added to the dye -receiving layer comprises a 
conventional non -reactive ultraviolet absorber and. introduced thereinto, for example, an addition - 
polymerizable double bond (a vinyl group, a (meth)acryloyl group or the like), an alcoholic hydroxyl group, 
an ammo group, a carboxyl group, an epoxy group or an isocyanate group. These reactive groups may be 
introduced into the conventional non -reactive ultraviolet absorber by a known method. Some examples of 
the reactive ultraviolet absorber favorable in the present invention will now be described. However, the 
present invention is not limited to these specific examples only. 




55 

wherein R = H or CH 3 and X = -OCH 2 CH 2 - or 
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-CH 2 CHCH 2 - 
I 

OH 



10 




IS 



so 



(4) 

wherein R = H or CH, and X = -ttfeCHi- or 



-CH 2 CHCH 2 -. 
I 

OH 



25 



30 



(s) 

OC 2 H«OH 



35 



reri .T " , us t, of . the / eactive «*«*** absorber to the other component constituting the dye- 
rece,v,ng layer ,s preferably ,n the range of from 1 to 20 %. still preferably in the range of from 5 to ST % 

2 ^XTri r ' S *" 1 % by * fe difficult to attain a «9"t fastness On 

greasy dye-rece.v.ng layer becomes sticky or the thermal transfer image becomes 



40 



45 



50 



55 



Vanous methods may be applied to the fixation of the reactive ultraviolet absorber within the receivino 
laye Some speafic examples thereof will now be described. One method «,^T«nT 
me*, u traviolet absorber into a coating solution for forming a d»-mJ£^££F?Zl- 
rece,v,ng .ayer and bonding the reactive ultraviolet absorber to the resin for form!n ' ZZL la yer 

f^ut (Hd'S) " I^T"*?" b0n * SUCh 88 ^ * the genera 

l7lro?oSm2: ^ " ' S Pre,9rred 10 ^ "* miX a " ° rdinar * addition-pcymeriaable 

ah^!" 30 U, t aVi f 1 rad ? ti0n iS USGd inSt6ad ° f the e,ectron beam - jt is "ecessary to use the ultraviolet 
absorber in combination with an ultraviolet polymerization initiator uiuavioiet 

Examples of the above -described monomer or oligomer include monofunctional monomers and 
polyfunctions, monomers such as methyl (meth)acrylate. ethyl (meth)acrylate, eth^lZeZcrvlaTe 

ZZZ^Z: n r ^T^T 0 ^ for eXamp,e ' ^hylolpropane Z^Z^T- 
Sfi?-. ( ? ' ^'P™^ 16 " 6 Q'y^ 1 di(meth)acrylate. diethylene glycol di(meth)acrylate oen - 

taerythrito. tr,(meth)acry.ate. dipentaerythrito. hexafmethjacrylate. 1.6-hexanedtol i££L£L 
neopenty g.yco penta(meth) a cry.ate and phosphazene hexa(me,h>acryla e. PuTer H is 2?S2?5 

™LT, 7 '.KrT Pr0dUCed bY 3 reaCti0 " ° f ^acrylic acid or its functional "e^Ts^ £ 
polyester (meth)acrylate. epoxy (meth)acrylate. urethane (meth)acrylate. polyether (meXrlte lZ 
amount of use of these monomers and Cigomers is preferably 9 toW 1u to 90 in terms of** wefcht 
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ratio of the monomers and oligomers to the above -described thermoplastic resin. 

When an ultraviolet radiation is used as means for the reaction bonding, it is possible to add and mix 
polymerization initiators.such as acetophenones. benzophenone. Mentor's benzoyl benzoate. a-amyloxime 
esters, tetraethylthiuram monosulfide and thioxanthone and photosensitizers such as n-butyiamlne 
s tnethylamine.tri-n-butylphosphine. 

Conventional techniques, as such, are applicable to the reaction bonding. For example, in the case of 
r !^°. n m9anS 01 8,1 6,604:0,1 b6am ' use may be made of an electron beam having an energy 

?J? 1 pt * U *? bt Y 100 to 300 KeV emitted from various electron beam accelerators such as 

Kockcroft Walton, van de Graaff. resonance transformation, insulation core transformer, linear, dynatron and 
10 high frequency and other electron beam accelerators, and In the case of reaction bonding by means of an 
ul&av.olet radiation, use may be made of an ultraviolet radiation emitted from tight sources such as an 
extra-high pressure mercury lamp, a high pressure mercury lamp, a tow pressure mercury lamp, a carbon 
arc, a xenon arc and a metal hafide lamp. 

When the reactive ultraviolet absorber is a compound having a hydroxy! group or other reactive group 
is for example, a mercapto group, an amino group, a carboxyl group, an epoxy group or an isocyanate group 
such as a compound represented by the formula (3). thermoplastic resins having a group reactive with the 
above -desenbed reactive group Cje, resins produced by introducing a suitable reactive group into the 
above -desenbed resins for constituting the receiving layer, for example, a saturated polyester resin, an 
acrylic resin, a cellulose resin, for example, ethyl cellulose, cellulose acetate butyrate. cellulose acetate 
20 propionate or ethylhydroxy cellulose, a vinyl chloride/vinyl acetate/vinyl alcohol copolymer, a vinyl 
chlor.de/vinyl acetate/hydroxyethyl acrylate copolymer and a polyvinyl acetal resin) may be used as the 
resin for constituting the receiving layer, and the reactive ultraviolet absorber can be fixed through a 
reaction to the thermoplastic resin by means of heat or the like optionally in the presence of a catalyst In 
this case, combined use of a suitable amount of a crosslinking agent such as polyisocyanate is preferred, 
as Any known organic polyisocyanate may be used. Preferred examples of the organic polyisocyanate 
include toluene- 2,4 -diisocyanate. 4-methoxy-l,3-phenylenednsocyanate. 4-isopropyl-1,3- 
phenylenediisocyanate. 4-chloro-U-phenylenedflsocyanate. 4-butoxy-1,3-phenylenediisocyanate. 
2.4-diisocyanato-diphenyl ether. methylenediisocyanate. 4.4-methylenebis(phenylisocyanate). 
durylenediisocyanate, 1.5-naphthalenediisocyanate. benzidinediisocyanate. o- 

a> nitrobenddinediisocyanate.4,4-diisocyanatedibenzyl, 1.4-tetramethylenediisocyanate. 1,6- 

tetramethylenediisocyanate. 1.10-decamethylenediisocyanate, 1,4-cyclohexylenediisocyanate. 
xylylenediisocyanate, 4.4 - methylenebis(cyclohexylisocyanate) and 1.5-tetrahydronaph- 
thalenediisocyanate. 

Further, it is a matter of course that use may be made of adducts of the above -described organic 
35 polyisocyanates with other compound, isocyanate adducts produced by reacting the above -described 
organic isocyanates with a low- molecular weight polyol or polyamine in such a manner that the terminal is 
an isocyanate, and other adducts. 

It is preferred for these polyisocyanates to be used in such an amount that the equivalent ratio of the 
functional group of other component constituting the receiving layer to the NCO group is 1 : 1 to 1 : 0 1. 
40 The fixation of the reactive ultraviolet absorber to the thermoplastic resin through a reaction by means 
of the above -described polyisocyanate or the like may be conducted by a mere heat treatment optionally 
in the presence of a catalyst 

The thermal transfer image - receiving sheet of the present invention can be produced by coating at 
least one surface of the substrate sheet with a suitable organic solvent solution or water or organic solvent 
45 dispersion of a mixture of the above -described resin with the above - described ultraviolet absorber of an 
ultrafine particle and optional additives, for example, by a gravure printing method, a screen printing method 
or a reverse roll coating method wherein use is made of a gravure print, drying and heating the resultant 
coating, to form a dye -receiving layer, and further exposing the coating to an electron beam, an ultraviolet 
radiation, heat or the like to bond the reactive ultraviolet absorber to the thermoplastic resin and/or additive 
so through a reaction, thereby forming a dye - receiving layer. 

It is preferred for the dye - receiving layer to contain a releasing agent for the purpose of imparting a 
good reusability from the thermal transfer sheet. Preferred examples of the releasing agent include 
f silicone oil. phosphoric ester surfactants and fluorosurfactants. The amount of addition of the releasing 
agent is preferably 0.1 to 20 parts by weight based on 100 parts by weight of the binder resin. When the 
55 amount of addition is outside this range, there is a possibility that problems such as fusion of the thermal 
transfer sheet to the dye -receiving layer or a lowering in the printing sensitivity occurs. Although the 
thickness of the dye -receiving layer formed by the above -described method may be arbitrary, it is 
generally in the range of from 1 to 50 urn. 



11 



EP 0 543 339 A1 



In the formation of tho dye -receiving layer, it is possible to add pigments or fillers such as titanium 
oxide, zinc oxide, kaolin clay, calcium carbonate and finely divided silica for the purpose of furZ! 
enhancing the sharpness of a transferred image through an improvement in the whiteness of the receiving 

. n W ^Af e ' 6 i n9 a9ent " ha ? a reactive 8™* tt beames Possible to bond the releasing agent to the 
resfo the receiving layer through a reaction as with the fixation of the reactive rtnSote 
absorber through a reaction. Examples of the reactive releasing agent include those having as arS 
group an addition -polymerbable double bond, an alcoholic hydroxyl group, a mercapto group, an amino 
9r0UP " 80 6p0Xy flroup or «" ^anate group, and more specific examples thereof 
taclude the following compounds. The reaction bonding of the reactive releasing agent may be c^uctedin 
the same manner as that used in the reaction bonding of the reactive ultraviolet absorber 

(a) Amino - modified silicone oil: 



CH 3 CH 3 CH 3 CH 3 
RSiO (SiO) B (siO) n Si(R) 2 
R CH 3 C3H6NHC2H4NH2 
wherein m = 1 - 10, n = 2 - 10 and R = CH 3 or OCH3. 

CH 3 CH 3 CH 3 

II I 

H 2 NC 3 H«SiO (SiO) a SiC 3 H 6 NH 2 

CH 3 CH 3 CH 3 



wherein m = 0 - 200. 



wherein n = 2 - 10. 



CH 3 
I 

H 2 NC 3 H 6 Si((OSi) n OCH 3 ] 3 
CH 3 



? H 3 CH 3 

J.; /^x i 



H 2 NC 3 H 6 SiO-<g)- S ic 3 H 6 NH 2 



CH 3 CH, 



O (Si(CH 3 ) 2 0hSi (CH 3 ) 3 
H 2 NRSiO (Si (CH 3 ) 2 0] B Si (CH 3 ) 3 
O (Si(CH 3 ) 2 0] n Si (CH 3 ) 3 
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10 



is 



20 



25 
30 



40 



wherein branching points = 2 - 3, R = lower aikyl group, 1 = 2 - 200, m=2- 200andn = 2 
200. 



CH 3 CH 3 CH 3 

II I 

CH 3 SiO (SiO) tt SiRNH 2 

CH 3 CH 3 CH 3 



45 



50 



m = 1 - 200 and R = lower alky! group, 
(b) Epoxy- modified silicone oil: 



55 



wherein n = 1 to 200. 



O CH 3 CH 3 

/\ I I 

CHz-eHCHjO (SiO) h SiOCH 2 CH^CH 2 

I I \/ 

CH 3 CH 3 O 



CH 3 CH 3 
(CH 3 ) 3 SiO (SiO) B (SiO) n Si(CH 3 ) 3 
CH 3 C 2 H 4 -^)>> 



wherein m = 1 - 10 and n = 2 to 10. 



35 O • P«3 CH 3 CH 3 

/\ I I I /\ 

CH 2 -CHCH 2 OC 3 H 6 SiO(SiO) n |iC 3 H 6 OCH 2 CH - CH 2 



CH 3 CH 3 CH 3 

wherein n = 1 to 200. 



O (Si (CH 3 ) 2 OhSi (CH 3 ) 3 
CH 2 -CHCH 2 OC 3 H 6 SiO (Si (CH 3 ) 2 0] B Si (CH 3 ) 3 
O (Si (CH 3 ) 2 0] n Si (CH 3 ) 3 



wherein branching points = 2 to 3. 

1 = 2 - 200, m = 2 - 200 and n = 2 - 200. 
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wherein m = 1 - 10. 



O 

C 3 H 6 OCH 2 CH-CH 2 
{CH 3 ) 3 SiO (SiO)«Si (CH 3 } 3 
CH 3 



O 

c 3 h 6 och 2 ch-ch 2 

(CH 3 ) 3 SiO (SiO) tt (Si (CH 3 ) 2 0] n Si (CH 3 ) 3 
CH 3 



wherein m = 1 - 10 and n = 2 - 10. 
(c) Alcohol -modified silicone oil: 



pH 3 CH 3 CH 3 
HOC 3 H«^iO (|iO) n |iC 3 H 6 OH 
CH 3 CH 3 CH 3 



wherein n = 1 - 200. 



CH 3 OCH 2 CH 2 OH 
(CH 3 ) 3 SiO (SiO) ro (SiO) n Si (CH 3 ) 3 
CH 3 CH 3 



wherein m = 1 - 10 and n = 2 - 10. 



CH 3 CH 3 

H (OC 2 H 4 ) n O (CH 2 J 3 (S^O) n SiC 3 H 6 0 (C 2 H 4 0) n H 

CH 3 CH 3 



wherein n = 0 - 200. 



14 



EP 0 543 339 A1 



CH 3 

HO (C 2 H«0) 1 <j5i0) o <C 2 H 4 0> a H 
CH 3 



wherein I = 1 - 10. m = 10 - 200 and n = 1 - 5. 

CH 3 CH 



CH 3 CH 3 CH 3 
CH 3 |iO (SiO) n SiROH 
CH3 CH 3 CH 3 
w t , e rei 0 " s 1 - 200 and R.= lower alkyl group. 

F F F f 

RSiO (|iO) k |i (CH 2)l (OCH 2 CH 2 ) m <OCH 2 jx* 2 ) n OH 
R R R CH 2 OH 

wherein R = lower alkyl group. R* = hydrogen atom or alkyl group, k = 1 - 250 I = 0 
50 and n = 1 - 3. * 

F F F 

(j;iO) k |i (CH 2 ) i <OCH 2 CH 2 ) m (OCH 2 CHCH 2 ) n OH 

R R R oh, 

wherein R = lower alkyl group. R' = hydrogen atom or alkyl group, k = 1 - 250 I = 0 
50 and n = 2 - 3. ' 
(d) Mercapto- modified silicone oil: 



CH 3 CH 3 CH 3 CH 3 
CH 3 SiO (SiO) m (SiO) n Si (CH 3 ) 2 
CH 3 CH 3 C 3 H 6 SH 



wherein m = 1 - 10 and n = 2 - 10. 

C 3 H 6 SH 
CH 3 SiO (SiO) n Si <CH 3 ) 3 
CH 3 

wherein n = 2 to 10. 
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15 



25 



30 



35 



40 



45 



O (Si (CH 3 ) 2 0]iSi (CH 3 ) 3 
HSC^SiO (Si (CH 3 )20] n Si (CH 3 ) 3 
O (Si (CH 3 )20] n Si (CH 3 ) 3 



wherein branching points = 2-3. 
jo -1 = 2 - 200. m = 2- 200andn = 2- 200. 



CH 3 CH 3 CH 3 
CH 3 SiO (SiO) n SiRSH 
CH 3 CH 3 CH 3 



wherein m = 1 - 200 and R = lower alky! group. 
20 (e) Carboxyl - modified silicone oil: 

CH 3 CH 3 CH 3 CH 3 
CH 3 |iO (SiO) tt (SiO) n Si (CH 3 ) 2 

CH 3 CH 3 C 3 H 6 COOH 
wherein m = 1 - 10 and n = 2 - 10. 

CH 3 CH 3 CH 3 

HOOCC 3 H 6 ^iO {|iO) n SiC3H6COOH 

CH 3 CH 3 CH 3 



wherein n = 1 - 200. 



O [Si (CH^OhSi (CH 3 ) 3 
HOOCC 3 H 6 SiO [Si CCH 3 ) 2 0] o Si (CH 3 ) 3 
O (Si (CH 3 ) 2 0] n Si (CH 3 ) 3 



wherein branching points = 2-3, 
I = 2 - 200. m = 2 - 200 and n = 2 - 200. 
so (f) Vinyl - modified silicone oil: 

Compounds having a vinyl group or (meth)acryloyl group introduced through the utilization of a reactive 
group of the above - described reactive releasing agents (a) to (e). 

Further, it is also possible to form a release layer on the receiving layer by using a reactive release 
agent. Similarly, a reactive UV absorber may be immobilized through a reaction on the release layer. 
55 The image - receiving sheet of the present invention can be applied to various applications where 
thermal transfer recording can be conducted, such as thermal transfer sheets, cards and sheets for 
preparing transparent originals, by properly selecting the substrate sheet. 
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to 



is 



20 



Further, in the thermal transfer image - receiving sheet of the present invention, a cushion layer may be 
optionally provided between the substrate sheet and the dye-receiving layer, and the provision of the 
cush.on layer enables an image less susceptible to noise during printing and corresponding to imaae 
information to be formed by transfer recording with a good reproducibility. 

Examples of the resin used in the cushion layer include a polyurethane resin, an acrylic resin a 
polyethylene resin, a butadiene rubber and an epoxy resin. The thickness of the cushion layer is preferably 
in the range of from about 2 to 20 um. 

It Is also possible to provide a lubricant layer on the reverse face of the substrate sheet Examples of 
the material for the lubricant layer include a methacrytate resin such as methyl metnacrylate or a 
corresponding acrylate resin and a vinyl resin such as a vinyl chloride/vinyl acetate copolymer 

Further, ft is possible to provide a detection mark on the image -receiving sheet The detection mark is 
very-convenient for a registration between the thermal transfer sheet and the image -receiving sheet For 
example, a detection mark detectable by means of a photocell detector can be provided on the reverse face 
or other face of the substrate sheet by means of printing or other method. 

The thermal transfer sheet for use in the case where thermal transfer is conducted through the use of 
the above -described thermal transfer sheet of the present Invention comprises a paper or a polyester film 

. «* *^ eon ' J ^Jver ^a^isublimabje dye, and any .oonvenfJoflal..fl)emMl.tran8fer 

sheet as such, may be used in the present invention. 

Means for applying a thermal energy at the time of the thermal transfer may be any means known in 
. «™ F Z e T ple ' * d6Slred 0bJeCt 080 *» anciently attained by applying a thermal energy of about 5 
to 100 mJ/mm* through the control of a recording time by means of a recording device, for example a 
thermal printer (for example, a video printer VY- 100 manufactured by Hitachi. Limited). 

Fourth Aspect of the Invention 



25 



The thermal transfer image -receiving sheet of the fourth aspect of the invention comprises a substrate 
sheet and a dye -receiving layer formed on at least one surface of the substrate sheet 
&S?*5^ . 71,6 substrate sheet and the dye - receiving layer may be the same as those of the first aspect of the 

invention. 

so In the present invention, preferred examples of the ultraviolet absorber added to the dye -receiving 
layer include bensotriazole and benzophenone dimers represented by the above -described general 
formulae. Particularly preferred examples of the ultraviolet absorber include benzotriazole and ben- 
sophenone ultraviolet absorbers represented by the following compounds 1 -a. 1 -b. 1 -c and compound 



35 



Compound 1— a 



40 



45 




so 



55 
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Compound 1— b 
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« Compound 1-c 




The proportion of use of the reactive ultraviolet absorber to the resin (on a solid basis) constituting the 
dye -receiving layer is preferably in the range of from 1 to 20 %, still preferably in the range of from 5 to 
10 %. When the amount of use is less than 1 % by weight, it is difficult to attain a satisfactory light 
fastness. On the other hand, when the amount of use exceeds 20 % by weight, there occurs an unfavorable 
phenomenon such that the face of the dye -receiving layer becomes sticky or the thermal transfer image 
becomes greasy. 

All the compounds represented by the general formulae (1) and (2) are useful in the present invention. 
Particularly preferred examples of the compounds 1 - a, 1 - b. 1 - c and 2 are represented in terms of their 
substituents and given in the following Tables D1 to D4. 
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Table 01 







(Compound 1 -a) 




No 


• »l 


H2 




Rs 


Rio 




1 


-H 


-H 


-CH3 


-H 


-H 




2 


-H 


-H 


-C(CH3)2CH2C(CH3)i 


-H 


-H 


10 


3 


-H 


-H 


cumyl 


-H 


-H 




4 


-H 


--H 




-H 


-H 




5 


-H 


-H 


-CH3 


-H 


-C7H1S 


IS 


6 


-a 


-a 


-CH3 


-H 


-C7H15 



., . Table D2 — ----- ■ 



20 










(Compound 1 










Ra.R* 


R11. R12 


Y 




1 


-H 


-C(CHa)3 


v/i 12 wl 12 




25 


2 


-H 


-C(CH 3 )3 


— CH2CH2 — 


-0-(CH 2 CH20)2- 




3 


-H 


-C(CH3)3 


~* CH2 CH2 — 


-0-(CH 2 CH 2 0) 3 - 




4 


-H 


-qCHah 


-CH2CH2- 


-0-(CH2CH20)i- 


30 


5 


-H 


-C(CH3>3 


-CH2CH2- 


-0(CH2CH 2 0) m -wherein m = 5-7 




6 


-H 


-C(CH3)3 


— CH2CH2 — 


-O-I^CHfCHsJOfe- 




7 


-H 


-C(CH 3 )3 


— CH2 CH2 " 


-O-fC^CHfCHsJOk- 




8 


-CI 


-C(CH 3 }3 


— CH2CH2 "~ 


-0-(CH 2 CH 2 0) 3 - 


35 


9 


-CI 


-C(CH 3 ) 3 


— CH2 CH2 — 


- 0-(CH 2 CH20) m ^ wherein m = 5-7 






Ri 


R2 


Ra.Ri 


Ri 1 1 Ri 2 


Y 




10 


-CI 


-H 


-CfCHg), 


— CH2 CH2 — 


-0-CH 2 CH 2 0- 


AO 


11 


-CI 


-H 


-C(CH 3 ) 3 


— CH2 CH2 - 


-0-(CH 2 CH 2 0) 3 - 




12 


-CI 


-H 


-C(CH 3 ) 3 


— CH2 CH2 - 


- 0-(CH 2 CH 2 0) m - wherein m = 5-7 






R1.R2 


R3. Ri 


Ri 1 . Ri 2 


Y 


45 


13 


-H 


-CH 3 


- CH2 CH2 - 


-O-(CH 2 CH 2 0)2- 




14 


-H 


-CH 3 


-CH2CH2- 


-0-(CH 2 CH 2 0)i- 




15 


-H 


-CH 3 


-CH 2 CH 2 - 


-0 -(CH 2 CH 2 0) m -wherein m = 8-10 



50 
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(Compound 1 -c) 


5 


No. 


Ri 


R3 




Ri» 




1 


-H 


-H 


-CHzCHz- 


- (CHzCHzO)* - [CH(CH,)CHa 01, - wherein m and 
n represent an integer of 1 to 30. 


70 


2 


-a 


-H 


-CHzCHz- 


- (CH2CH2 - [CH(CH3)CH2 01, - wherein m and 

fl reOFBSfiflf an Srtfanar nf 1 in Qrt 




3 


-H 


"C(CH3)3 


~ CH2CH2 — 


-(CH 2 CH 2 0) B ,-[CH(CH3)CH20] 1 ,-wherein m and 
n represent an integer of 1 to 30. 


75 


4 


-CI 


-C(CH3)3 


-CH2CH2- 


- (CHzCHj OJ.n - [CH(CH 3 )CH 2 0] n - wherein m and 
n represent an integer of 1 to 30. 




5 


-H 


t-CsH,, 


-CH2CH2- 


- (CHjCHz 0)„, - [CH(CH3)CH2 01, - wherein m and 
n represent an integer of 1 to 30. 


20 


6 


-a 


t-CsHn 


-CH2CH2- 


- (CHj CHs 0) m - [CH(CH, )CH2 01, - wherein m and 
n represent an integer of 1 to 30. 



25 



30 
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Table D4 



10 



is 



20 



25 



30 



35 



40 



(Compound 2) 



No. 



Rs.Rc 



-H 



-H 



-COOH 



-H 



-H 



-a 



-H 



8 -OH-OCHa 



9 



-H 



10 



-H 



11 



-H 



12 



-H 



13 



-H 



14 



-OH 



15 



-H 



16 



-H 



17 



-H 



18 



■H 



19 



-CI 



20 



-CH 3 



21 



-H 



22 



-H 



-OH 



-OCH3 



-CCH 3 



-OCsH* 



-OCH2Ph 



-OCHa 



-OCOChb 



"(OH)2 



-OCOPh 



-OCOC7H1S 



-OCH3 



-OC10H21 



-OCH3 



-OCsHu 



-OCHa 



-H 



-H 



•H 



■H 



-H 



-H 



23 



-H 



-H 



-H 



-CH2- 



-CH2- 



-CH2- 



-CHz- 



-CH2- 



-Chfe- 



-CHa- 



-CH2- 



-CH2- 



-CHz- 



-S- 



-SO2- 



-CfCHafc- 



-CH(C3H 7 )- 



-(C2HiCOOH)C(CH3)- 



-0(CH2)*0- 



-OfOfefcO- 



■0(CH 2 )2-0-(CH2>20- 



»0(CH2)*0- 



-0(CH 2 )40- 



-0CH 2 -Ph-CH 2 0- 



- 0(CH 2 )2NHCONH(CH2)20 - 



-OPh-NHCONH-PhO- 



45 



50 
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™° ther ™ 1 *™? fer '^ge-receiving sheet of the present invention can be produced by coating at 

f Z T^ ta{e ^ With a SUitab,e ° rganlc " or organic solvent 

J*™*™? the ^-^ed resin with the above -described ultraviolet Lorber and 

f ?I SU ? 3 re,eaS ° a9ent f0f GXamp,e ' by a 9 favure P rintin 9 method, a screen printing 

^ZZZT? C ° a " nfl . ^ ^ 056 iS mad9 ° f 3 9ravure print ' ™« ^ resultant 
coating to form a dye - receiving layer. 

oxide ^nr f T i H! 0n , 0, , tt,e ^-^"9 ,aver ' il is Possible to add pigments or fillers such as titanium 
,k ? ay< CalCiU " 1 Cafb0nate 30(1 fine, y divided silica *" the purpose of further 

enhanc.ng the sharpness of a transferred image through an Improvement in the whiteness of the receiving 

arbit^ 0U ifl th „«„ thiC t neSS ^ dye " receivin 9 ,aver *>™* by the above -described method may be 
9 f y ran " °' from 1 t0 50 um 11 is P^hwd *o dye-receiving layer to 
coating through the use of a resin emulsion or a resin dispersion. 

h« h « F Ji?*: the K U » V f 80 ^ accordin 9 to »e present invention may be provided as an UV absorption layer 

SSS^SST 1 and *• receivin9 ,ayer thr0U9h *• use of a binder which is 1,16 *™ 88 *° 
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The image -receiving sheet of the present invention can be applied to various applications where 
tnermal transfer recording can be conducted, such as cards and sheets for preparing transparent originals 
by properly selecting the substrate sheet 

Further, in the image -receiving sheet of the present invention, a cushion layer may be optionally 
provided between the substrate sheet and the receiving layer. Since the provision of a cushion (aver 
enables the thermal transfer sheet to be sufficiently adhered to the image -receiving sheet by virtue of a 
pressure applied during printing, neither dropout of transfer nor uneven density under an identical printina 

Sd freTfSTfeulte * beC ° meS P ° SSible 10 ° CndUCt tranSfef ° f *" ima9e * 3 letter ' etC ' in 8 C,ear ,0 ™ 
A layer serving both as an UV absorption layer and a cushion layer can be provided by incorporating 
the above -described UV absorber in the above -described cushion layer. 

Examples of the resin used in the cushion layer include a polyurethane resin, an acrylic resin a 
polyethylene resin, a butadiene rubber and an epoxy resin. The thickness of the cushion layer is preferably 
m the range of from about 2 to 20 urn. 

It is also possible to provide a lubricant layer on the reverse face of the substrate sheet Examples of 
the material for the lubricant layer include a methacrylate resin such as methyl methacrylate or a 
corresponding acrylate resin and a vinyl resin such as a vinyl chloride/vinyl acetate copolymer. 

Further, it is possible to provide a detection mark on the image -receiving sheet The detection mark is 
very convenient for a registration between the thermal transfer sheet and the image -receiving sheet For 
example, a detection mark detectable by means of a photocell detector can be provided on the reverse face 
or other face of the substrate sheet by means of printing or other method. 

The thermal transfer sheet for use in the case where thermal transfer is conducted through the use of 
the above-described thermal transfer sheet of the present invention comprises a paper or a polyester film 
and provided thereon, a dye layer containing a subfimable dye. and any conventional thermal transfer 
sheet as such, may be used in the present invention. 

Means for applying a thermal energy at the time of the thermal transfer may be any means known in 
,, "TP* a 1 deslred 0 * ct <*» *» sufficiently attained by applying a thermal energy of about 5 
to 100 rnJ/mm* through the control of a recording time by means of a recording device, for example, a 
thermal pnnter (for example, a video printer VY- 100 manufactured by Hitachi, Limited). 

Fifth Aspect of the Invention 

The thermal transfer image -receiving sheet of the first aspect of the invention comprises a substrate 
sneet and a dye - receiving layer formed on at least one surface of the substrate sheet 

The substrate sheet and the dye-receiving layer may be the same as those of the first aspect of the 

invention. 

In the present invention, preferred examples of the ultraviolet absorber added to the dye -receiving 
layer include benzoylmethane derivatives, benzylidene derivatives and hydantoin derivatives represented by 
the above -described general formulae (6) to (9). Particularly preferred examples of the ultraviolet absorber 
include those represented by the following formulae [I] to [VI]. 
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In the above -descnbed formulae. R, and R* stand for a straight -chain or branched alkyl group, a 

Jrf n 9 v cf f y 0Xyl 9r ° UP ° f 3 Cl " 08 alkoxy 9 rou P- 1,3 stands for a m ethyl group or ah ethyl 
group. X stands for an oxygen atom or NH. FU stands for a methyl group or CH 2 S0 3 H. Rs stands for a C, 
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- Cg straight -chain or branched alkyl group. Rs stands for a methyl group or an ethyl group and Y stands 
for CH 2 CH 2 C02Rs or a hydrogen atom. 

The proportion of use of the reactive ultraviolet absorber to the resin (on a solid basis) constituting the 
dye -receiving layer is preferably in the range of from 1 to 20 %. still preferably in the range of from 5 to 
10 %. When the amount of use is less than 1 % by weight it is difficult to attain a satisfactory light 
fastness. On the other hand, when the amount of use exceeds 20 % by weight there occurs an unfavorable 
phenomenon such that the face of the dye -receiving layer becomes sticky or the thermal transfer imaoe 
becomes greasy. ** 

All the compounds represented by the general formulae (6) to (9) are useful in the present invention 
Particularly preferred examples of the compounds [I] to [VI] are represented in terms of their substituents 
and given in the following Tables El and E2. 
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Table TO 
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The thermal transfer image -receiving sheet of the present invention can be produced by coating at 
least one surface of the substrate sheet with a suitable organic solvent solution or water or organic solvent 
d.spersion of a mixture of the above -described resin with the above -described ultraviolet absorber and 
necessary additives such as a release agent for example, by a gravure printing method, a screen printing 
method or a reverse roll coating method wherein use is made of a gravure print, and drying and heating the 
resultant coating to form a dye - receiving layer. 

In the formation of the dye-receiving layer, it is possible to add pigments or fillers such as titanium 
oxide, zinc oxide, kaolin clay, calcium carbonate and finely divided silica for the purpose of further 
enhancing the sharpness of a transferred image through an Improvement in the whiteness of the receiving 
layer. 9 

Although the thickness of the dye-receiving layer formed by the above -described method may be 
arbitrary, rt is generally in the range of from 1 to 50 tun. It is preferred for the dye-receiving layer to 
comprise a continuous coating. However, the dye -receiving layer may be formed as a discontinuous 
coating through the use of a resin emulsion or a resin dispersion. 

The image -receiving sheet of the present invention can be applied to various applications where 
tfiermal transfer recordmg can be conducted, such as cards and sheets for preparing transparent originals, 
by properly selecting the substrate sheet 

S!?i r ' I" 1,10 [ ma 9 e - receMn 9 sheet of the present invention, a cushion layer may be optionally 
provided between the substrate sheet and the receiving layer, and the provision of the cushion layer 

fer^h^i 90 * usce P. tib,e t0 noi s* P"n«ng and corresponding to image information to be 

formed by transfer recording with a good reproducibility. 
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nni^h a „T PleS °- 016 r6Sin US6d the Cushion ,ayer inc,ude 3 Polyurethane resin, an acrylic resin a 
sn h! ?f "* 3 butadiene rubber 30(1 an epoxy resin. The thickness of the cushion layer is preferablv 
in the range of from about 2 to 20 urn. ™««y 

««, 'Li al$ ? to pf0vide 8 lubricant layer 00 the reveree face of *• substrate sheet Examples of 

™T™!w * 8 ' UbriCant teyer lnc,ude 8 methacrylate resin such as methyl methacrylate or a 
coaesponding acrylate resin and a vinyl resin such as a vinyl chloride/vinyl acetate copolymer. 
„ Q „ rt '? ?° SS ' bl9 10 provide a detection mark on the image -receiving sheet The detection mark is 

very convenient for a registration between the thermal transfer sheet and the image -receiving sheet For 
^TfV d8t ** on mark detectable by means of a photocell detector can be provided on the reverse face 
or other face of the substrate sheet by means of printing or other method. 

The thermal transfer sheet for use in the case where thermal transfer is conducted through the use of 
the above described thermal transfer sheet of the present invention comprises a paper or a polyester film 
ana. provided thereon, a dye layer containing a sublimable dye. and any conventional thermal transfer 
sheet, as such, may be used in the present invention. 

Means for applying a thermal energy at the time of the thermal transfer may be any means known in 
„ eXa / n ? 6 ' 8 d6Slred 0biect to suffi ctently attained by applying a thermal energy of about 5 
to 100 mJ/rnm^ through thecontrol of a recording time by means of a recording, device. for_example. a 
thermal printer (for example, a video printer VY- 100 manufactured by Hitachi. Limited), 
rw £ 6S t nt inV8nti0n nw 1)6 described in more detail with reference to the following Examples and 
Comparative Examples. In the Examples and Comparative Examples, "parts" or "%" is by weight unless 
otherwise specified. 

Example A1 

Synthetic paper (Yupo-FRG-150 (thickness: 150 urn) manufactured by Oji-Yuka Synthetic Paper 
_ ; was used 88 *• substrate sheet and a coating solution having the following composition was 
wated by means ; of a bar coater so that the coverage on a dry basis was 3 g/m* and the resultant coating 
was dried to provide an ultraviolet absorber layer. 



Composition of coating solution 



Polycarbonate resin represented by the following structural formula 
Ultraviolet absorber represented by the following structural formula 
Chloroform 



10.0 parts 
3.0 parts 
90.0 parts 
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(Number average molecular weight: 14,200) 



Ultraviolet absorber 



15 



20 




t— C 5 H n 



,t-C 5 H u 
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Then, a coating solution having the following composition was coated on the surface of the formed 
ultraviolet absorber layer by means of a bar coater so that the coating thickness on a dry basis was 2.0 urn. 
and the resultant coating was dried to form a dye-receiving layer, thereby providing the thermal transfer 
image -receiving sheet of the present invention. 

30 



Composition of coating solution 

Polyester resin (Vyion 200 manufactured by Toyobo Co., I 10.0 parts 
Ud.) 

Catalytic crosslinking silicone (X - 62 - 1 21 2 1 .6 part 
manufactured by The Shin-Etsu Chemical Co., Ltd.) 

Platinum - based curing catalyst (PL - SOT manufactured 0.1 part 
by The Shin - Etsu Chemical Co., Ltd.) 

Methyl ethyl ketone/toluene (weight ratio = 1/1) 90.0 parts 



The thermal -transfer sheet of the present invention was prepared in the same manner as that of 
Example A1. except that an ultraviolet absorber having the following structural formula was used in instead 
of the ultraviolet absorber used in Example A1. 



Example A2 
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Example A3 



The thermal transfer sheet of the present invention was prepared in the same manner as that of 
Example A1, except that an ultraviolet absorber having the following structural formula was used in instead 
s of the ultraviolet absorber used in Example A1. 
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Example A4 



The thermal transfer sheet of the present invention was prepared in the same manner as that of 
Example A1, except that an ultraviolet absorber having the following structural formula was used instead of 
30 the ultraviolet absorber used in Bcample A1. 
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Example A5 

The thermal transfer sheet of the present invention was prepared in the same manner as that of 
Example A1 f except that an ultraviolet absorber having the following structural formula was used instead of 
the ultraviolet absorber used in Example A1. 
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OC 12 H 2 s 
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Example A6 

The thermal transfer sheet of the present invention was prepared in the same manner as that of 
Example A1, except that an ultraviolet absorber having the following structural formula was used in instead 
s of the ultraviolet absorber used in Example A1. 




75 



Comparative Example A1 

20 A coating solution having the following composition was coated by means of a bar coater on one 
surface of the same substrate sheet as that of Example A1 so that the coating thickness on a dry basis was 
5 urn, thereby providing a comparative thermal transfer image - receiving sheet . 



25 


Composition of coating solution 




Polyester resin (Vylon 200 manufactured by Toyobo Co., 


10.0 parts 




Ltd.) 






Catalytic crosslinking silicone (X-62-1212 


1.0 part 




manufactured by The Shin-Etsu Chemical Co.. Ltd.) 




30 


Platinum - based curing catalyst (PL -SOT manufactured 


0.1 part 




by The Shin - Etsu Chemical Co., Ltd.) 






Methyl ethyl ketone/toluene (weight ratio = 1/1) 


90.0 parts 



An ink composition for forming a dye -supporting layer was prepared according to the following 
formulation, coated by means of a gravure printing method on a 6 urn -thick polyethylene terephthalate film 
having a reverse face subjected to a treatment for imparting heat resistance so that the coverage on a dry 
basis was 1.0 g/m 2 , and the resultant coating was dried to provide thermal transfer sheets. 



40 


Ink composition 




Cyan dye represented by the following structural formula 


3 parts 




Polyvinyl butyral resin (S-lec BX- 1 manufactured by Sekisui Chemical Co., Ltd.) 


4 parts 




Methyl ethyl ketone 


50 parts 


45 


Toluene 


43 parts 



50 



55 
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10 



Thermal transfer test 

The above -described thermal transfer sheet and the above -described thermal transfer image - 
receiving sheet of the present invention or comparative thermal transfer image -receiving sheet were put on 
top of the other in such a manner that the dye layer and the dye receiving surface faced each other 
Recording of a cyan image was conducted by means of a thermal head from the back surface of the 
thermal transfer sheet under conditions of a head applied voltage of 11.0 V. a step pattern wherein the 
applied pulse width is successively reduced from 16 msec/line every 1 msec, and a 6 fines/mm (33 3 
msec/line) in the sub-scanning direction, and the durability and storage stability of the formed image were 
then determined. The results are given in the following Table A1. Various types of performance given in 
Table A1 were evaluated by the following methods. 

(1) Light fastness test 

is Irradiation of the print was conducted by means of a xenon fadeometer (Ci-35A manufactured by 
Atlas) at 400 KJ/m 2 and 500 KJ/m 2 , the change in the optical density between before irradiation and after 
irradiation was measured by means of an optical densitometer (RD-918 manufactured by Mcbeth), and the 
retention of the optical density was determined according to the following equation. - V. . ..... ,. 

20 Retention (%) = {[optical density after frradiation]/[optical density before Irradiation!} x 100 



© : Retention was 70 % or more, 

O : Retention was 60 to 70 % exclusive. 

25 A : Retention was 50 to 60 % exclusive. 

X : Retention was 40 to 50 % exclusive. 

XX : Retention was less than 40 %. 

(2) Spectral reflectance of thermal transfer image -receiving sheet 

An integrating sphere attachment (internal type: 60 mm0; equipped with a photomutopfier tube R928) 
was inserted into a sample chamber of Shimadzu self-recording spectrophotometer UV-240, and the 
spectral reflectance of reflected light from the substrate sheet of the thermal transfer image - receiving 
sheet was measured. 

Table A1 
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As described above, according to the present invention, the provision of a layer containing an ultraviolet 
absorber between the substrate sheet and the dye - receiving layer can provide a thermal transfer image - 
55 receiving sheet wherein a thermal transfer image having a fight fastness can be formed and the ultraviolet 
absorber can stably exist within the dye - receiving layer also during storage. 
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Example B1 



Synthetic paper (Yupo-FRG-150 (thickness: 150 urn) manufactured by Oji-Yuka Synthetic Paper 
Co., Ltd.) was used as the substrate sheet, and a coating solution having the following composition was 
coated by means of a bar coater on one surface of the synthetic paper so that the coating thickness on a 
dry basis was 5.0 urn, and the resultant coating was dried to form a dye -receiving layer, thereby providing 
the thermal transfer image -receiving sheet of the present invention. 



70 



75 



20 



Composition of coating solution 



Polyester resin (Vylon 200 manufactured by Toyobo Co., 
Ltd.) 

Ultrafine particle ZnO (ZnO-100; particle diameter: 50 
to 150 A; manufactured by Sumitomo Cement Co., Ltd.) 
Catalytic crosslinking silicone (X-62- 1212 
manufactured by The Shin-Etsu Chemical Co.. Ltd.) 
Platinum -based curing catalyst (PL -50T manufactured 
by The Shin - Etsu Chemical Co., Ltd.) 
Methyl ethyl ketone/toluene (weight ratio = 1/1) 



20.0 parts 
20.0 parts 
2.0 parts 
02 part 
160.0 parts 



25 



An ink composition for forming a dye layer was prepared according to the following formulation, coated 
by means of a gravure printing method on a 6 urn -thick polyethylene terephthalate film having a reverse 
face subjected to a treatment for rendering the face heat-resistant so that the coverage on a dry basis was 
1.0 g/m 2 , and the resultant coating was dried to provide thermal transfer sheets. 



Ink composition 


Cyan dye represented by the following structural formula 

Polyvinyl butyral resin (S-lec BX-1 manufactured by SeWsui Chemical Co.. Ltd.) 

Methyl ethyl ketone 

Toluene 


3 parts 

4 parts 
50 parts 
43 parts 
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Thermal transfer test 

The above -described thermal transfer sheet and the above -described thermal transfer image - 
receiving sheet of the present invention or comparative thermal transfer image -receiving sheet were put on 
top of the other in such a manner that the dye layer and the dye receiving surface faced each other. 
Recording of a cyan image was conducted by means of a thermal head from the back surface of the 
thermal transfer sheet under conditions of a head applied voltage of 11.0 V, a step pattern wherein the 
applied pulse width is successively reduced from 16 msec/line every 1 msec, and a 6 lines/mm (33.3 
msec/line) in the sub -scanning direction, and the durability and storage stability of the formed image were 
then determined. The results are given in the following Table B1. 

Various types of performance given in Table B1 were evaluated by the following methods. 
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(1) Light fastness test: 



15 



20 



25 



Retention (%) = {(optical density after irradiation M opticaI density before irradiation]} x 100 

© : Retention was 70 % or more. 

O : Retention was 60 to 70 %.exclusive. 

A : Retention was 50 to 60 % exclusive. 

X : Retention was 40 to 50 % exclusive. 

XX : Retention was less than 40 %. 

(2) Storage stability of thermal transfer sheet 

O : No change in the retention was observed. 
X : Reduction in the retention was observed. 

Comparative Example B1 

A comparative thermal transfer Image -receiving sheet was prepared in the same manner as that «f 
evaluation of the formed image was conducted in the same manner as that of Example B1. 
Comparative Example B2 

Exalte TT^Z of"!?' f ^ e - receivin 9 was prepared in the same manner as that of 
Example B1, except that 2.0 parts of an organic ultraviolet absorber (Tinuvin-P manufactured bv Ciha- 

^tSS^ZLT fnstead of ■? u,,rafine pa *" cle of » 

and the evaluation of the formed image were conducted in the same manner as that of Example B1 . 
Comparative Example B3 

B^ D T^eZTZf^V m f 99 ' TeCeiV ' ,n9 Sh6et W3S Prepared in *• same "™ner as that of 
Suro L^ ^ J^t ^ 0fSaniC Ultravi0let absorber (Chemisorb 10 manufactured by 

tne evaluation of the formed image was conducted in the same manner as that of Example Bl. 
Examples B2 to B4 

PM* of Bl. except that the Mo-ng ,„, w „ ic m*. ^ UMd „ 

55 BiampteM . u iTc^^r ,,cKd to surtac> (ito - 65 — — * " 
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Example B5 

A coating solution having the following composition was coated by means of a bar coater on the same 
substrate sheet as that used in Example B1 so that the coating thickness on a dry basis was 4.0 urn, and 
5 the resultant coating was dried. 



70 



Composition of coating solution 



Polyester resin (Vylon 200 manufactured by Toyobo Co.. Ltd.) 
Methyl ethyl ketone/toluene (weight ratio = 1/1) 



20.0 parts 
160.0 parts 



75 



Then, a coating solution having the following composition was coated by means of a bar coater on the 
above -described layer so that the coating thickness on a dry basis was 2.0 urn, and the resultant coating 
was dried, thereby providing the thermal transfer sheet of the present invention. 



20 
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Composition of coating solution 



Polyester resin (Vylon 200 manufactured by Toyobo Co., 
Ltd.) 

Ultrafine particle ZnO (ZnO-100; manufactured by 

Sumitomo Cement Co., Ltd.) 

Catalytic crosslinking silicone (X - 62 - 1 21 2 

manufactured by The Shin -Etsu Chemical Co., Ltd.) 

Platinum - based curing catalyst (PL -SOT manufactured 

by The Shin - Etsu Chemical Co., Ltd.) 

Methyl ethyl ketone/toluene (weight ratio = 1/1) 



10.0 parts 
10.0 parts 
2.0 parts 
0.2 part 
160.0 parts 



30 Examples B6 to B8 

Thermal transfer image -receiving sheets of the present invention were prepared in the same manner 
as that of Example B5, except that the following inorganic ultrafine particle was used instead of the ultrafine 
particle of ZnO. 

35 Example B6 Ultrafine particle of T1Q2 (TTO - 55; manufactured by Ishihara Sangyo Kaisha Ltd.) 

Example B7 Ultrafine particle of ZnO subjected to surface treatment (ZNO-100 manufactured by 

Sumitomo Cement Co., Ltd.) 
Example B8 Ultrafine particle of Ti02 subjected to surface treatment (TTO -55 manufactured by 

Ishihara Sangyo Kaisha Ltd.) 

40 

Comparative Example B4 

A comparative thermal transfer image -receiving sheet was prepared in the same manner as that of 
Example B5, except that an organic low molecular weight ultraviolet absorber (Tinuvin-P manufactured by 
4$ Ciba-Geigy Aktiengesellschaft) was used instead of the ultrafine particle of ZnO, and the formation of an 
image and the evaluation of the formed image were conducted in the same manner as that of Example B5. 

Comparative Example B5 

so A comparative thermal transfer image -receiving sheet was prepared in the same manner as that of 
Example B5, except that an organic low molecular weight ultraviolet absorber (Chemisorb 10 manufactured 
by Chemipuro Kasei K.K.) was used instead of the ultrafine particle of ZnO, and the formation of an image 
and the evaluation of the formed image was conducted in the same manner as that of Example B5. 

55 Example B9 

A coating solution having the following composition was coated by means of a bar coater on the same 
substrate sheet as that used in Example B1 so that the coating thickness on a dry basis was 4.0 urn, and 
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the resultant coating was dried. 



Composition of coating solution 



Polyester resin (Vylon 200 manufactured by Toyobo Co., Ltd.) 

Ultrafine particle ZnO (ZnO-100; manufactured by Sumitomo Cement Co.. Ltd.) 

Methyl ethyl ketone/toluene (weight ratio = 1/1) 



10.0 parts 
10.0 parts 
80.0 parts 



10 



Then, a coating solution having the following composition was coated by means of a bar coater on the 
above-descnbed layer so that the coating thickness on a dry basis was 2.0 urn, and the resultant coating 
was dned. thereby providing the thermal transfer sheet of the present invention. 



is 



20 



Composition of coating solution 



Polyester resin (GXP -23 manufactured by Toyobo Co. 
Ltd.) 

Catalytic crossfi nking silicone (X- 62 - 1212 
manufactured by The Shin - Etsu Chemical Co., Ltd.) 
Platinum -based curing catalyst (PL -SOT manufactured 
by The Shin - Etsu Chemical Co., Ltd.) 
Methyl ethyl ketone/toluene (weight ratio = 1/1) 



10.0 parts 
1.0 parts 
0.1 part 

90.0 parts 



25 Examples BIO to B12 

Thermal transfer image -receiving sheets of the present invention were prepared in the same manner 
as that of Example B9, except that the following inorganic ultrafine particle and organic ultraviolet absorber 
were used instead of the ultrafine particle of ZnO. 
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Example B10 
Example 811 

Example B12 



Example B13 



Ultrafine particle of TiCfe (TTO-55; manufactured by Ishihara Sangyo Kaisha Ltd.) 
Ultrafine particle of ZnO subjected to surface treatment (ZnO -100 manufactured by 
Sumitomo Cement Co.. Ltd.) 

Ultrafine particle of T1Q2 subjected to surface treatment (TTO-55 manufactured by 
Ishihara Sangyo Kaisha Ltd.) 



A coating solution having the following composition was coated by means of a bar coater on the same 
substrate sheet as that used in Example B1 so that the coating thickness on a dry basis was 4.0 urn. and 
the resultant coating was dried. 
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Composition of coating solution 



Polyester resin (Vylon 200 manufactured by Toyobo Co., Ltd.) 
Sol of T1Q2 subjected to surface treatment (SiQ2 coating treatment) 



100 parts 
100 parts 



Then, a coating solution having the following composition was coated by means of a bar coater on the 
above -described layer so that the coating thickness on a dry basis was 2.0 urn, and the resultant coating 
was dned, thereby providing the thermal transfer sheet of the present invention. 
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Composition of coating solution 


Polyester resin (GXP -23 manufactured by Toyobo Co., 


10.0 parts 


Ltd.) 




Catalytic crosslinking silicone (X- 62 -121 2 


1.0 parts 


manufactured by The Shin - Etsu Chemical Co., Ltd.) 




Platinum - based catalyst (PL - SOT manufactured by 


0.1 part 


The Shin - Etsu Chemical Co., Ltd.) 


Methyl ethyl ketone/toluene (weight ratio = 1/1) 


90.0 parts 
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Table B2 
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Ex. No. 


Spectral reflectance at 
370 nm (%\ 


EX.B9 


10 


BcBIO 


18 


Ex.B11 


8 


BcB12 


17 . 


Ex.B13 


.15 


Comp.Ex.B1 


96 



As described particularly in Examples B9 to B13. the provision of a layer having a capability of 
absorbing an ultraviolet radiation between the substrate sheet and the dye -receiving layer is particularly 
useful as compared with the protfsion of such a ^ 

the receiving layer. The reason for this is believed to reside in that the ultraviolet absorber layer prevents 
such a phenomenon that an ultraviolet radiation which has been passed through a receiving layer and 
reached a white substrate sheet reflects and again scatters in the receiving layer. 

An integrating sphere attachment (internal type: 60 mmtf; equipped with a photomultipRer tube R928) 
was inserted into a sample chamber of Shimadzu self-recording spectrophotometer UV-240. and the 
spectral reflectance of reflected light from the substrate sheets of Examples B9 to B13 was measured. The 
results are given in Table B2. 

The incorporation of an ultraviolet absorber comprising an inorganic uftrafine particle In a dye -receiving 
layer; the formation of a layer containing the ultraviolet absorber On the surface of the dye -receiving layer 
or the provision of a layer having a capability of adsorbing an ultraviolet radiation between the substrate 
sheet and the dye-receiving layer can provide a thermal transfer image -receiving sheet which can form a 
thermal transfer image having an excellent fight fastness, is free from the bleedout of the ultraviolet 
absorber on the surface of the dye -receiving layer even during storage and can cut off the ultraviolet 
radiation reflected from the white substrate sheet 

Example C1 

Synthetic paper (Yupo-FRG-150 (thickness: 150 urn) manufactured by s Oji-Yuka Synthetic Paper 
Co.. Ltd.) was used as the substrate sheet and a coating solution having the following composition was 
coated by means of a bar coater on one surface of the synthetic paper so that the coating thickness on a 
dry basis was 5.0 g/m 2 , and the resultant coating was dried and irradiated in the air with an ultraviolet 
radiation from a 2-KW high pressure mercury lamp to form a dye -receiving layer, thereby providing the 
thermal transfer image - receiving sheet of the present invention. 



45 
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55 



Composition of coating solution 



Polyester resin (Vylon 200 manufactured by Toyobo Co., 
Ltd.) 

Reactive ultraviolet absorber (represented by the formula 
1 wherein R = H and X = -OCH2CH2 -) 
Triethylene glycol diacrylate (Light Acrylate 3EG - A 
manufactured by Kyoeisha Chemical Co., Ltd.) 
Mercapto - modified silicone oil (X - 22 - 980 
manufactured by The Shin-Etsu Chemical Co., Ltd.) 
Ultraviolet polymerization initiator (Irgacure 183 
manufactured by Ciba-Geigy Aktiengesellschaft) 
Methyl ethyl ketone/toluene (weight ratio « 1/1) 



15.0 parts 
2.5 parts 

10.0 parts 
1.0 parts 
1.5 parts 
120.0 parts 



An ink composition for forming a dye -supporting layer was prepared according to the following 
formulation, coated by means of a gravure printing method on a 6 urn - thick polyethylene terephthalate film 
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having a reverse face subjected to a treatment for imparting heat resistance so that the coverage on a dry 
basis was 1.0 g/m 2 , and the resultant coating was dried to provide thermal transfer sheets. 



Ink composition 


Cyan dye represented by the following structural formula 

Polyvinyl butyral resin (S-lec BX-1 manufactured by SeWsui Chemical Co., Ltd.) 

Methyl ethyl ketone 

Toluene 


3 parts 

4 parts 
50 parts 
43 parts 




Thermal transfer test 

The above -described thermal transfer sheet and the above -described thermal transfer image - 
receiving sheet of the present invention or comparative thermal transfer image -receiving sheet were put on 
top of the other in such a manner that the dye layer and the dye receiving surface faced each other. 
Recording of a cyan image was conducted by means of a thermal head from the back surface of the 
thermal transfer sheet under conditions of a head applied voltage of 11,0 V, a step pattern wherein the 
applied pulse width is successively reduced from 16 msec/line every 1 msec, and a 6 lines/mm (33.3 
msec/line) in the sub -scanning direction, and the durability and storage stability of the formed image were 
then determined. The results are given in the following Table CI, 

Various types of performance given in Table C1 were evaluated by the following methods. 

(1) Light fastness test- 



Irradiation of the print was conducted by means of a xenon fadeometer (Ci-35A manufactured by 
Atlas) at 200 KJ/m 2 and 300 KJ/m 2 , the change in the optical density between before irradiation and after 
40 Eradiation was measured by means of an optical densitometer (RD-918 manufactured by Mcbeth). and the 
* retention of the optical density was determined according to the following equation. 

Retention (%) = {[optical density after irradiation J/[optical density before irradiation!} x 100 



45 



50 



O 

A 
X 



Retention was 80 % or more. 
Retention was 70 to 80 % exclusive. 
Retention was 60 to 70 % exclusive. 
Retention was less than 60 %. 



(2) Storage stability of thermal transfer sheet 



The storage stability was expressed in terms of the difference in the retention between when printing 
was conducted immediately after the thermal transfer sheet was prepared by the above -described method 
55 and the light fastness test was conducted and when the light fastness test was conducted after storage in 
an oven of 60 # C for 7 days. 

O : No change in the retention was observed. 
X : Reduction in the retention was observed. " 
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Comparative Example C1 



70 



75 



ExJnta r! tranSfer ima 9 e - receivi "9 ^eet was prepared in the same manner as that of 

a2l« i£?5 2* T? ° f ^ fWcflw 0r9anic u,travi0,et absortjer added to *• «»■*« «""tion for 
taT£T! IJL ^P^. 01 - use was of an equal amount of a benzotriazote ultraviolet absorber 
gXenTr^e^ ^ (T!nUVln - 328 manufactured b V Cba-Gelgy Aktiengesellschaft). The results are 

Comparative Example 02 

Exalte cr^MhT^ Sf T«! ma96 " ,eCeiV, ' n9 Sheet was ;P re P ared the same manner as that of 
-•SSteuTS^? "f^° flhe r9aCtlveor9anic "^violet absorber added to the coating solution for 
LT^T a TL P CI. use was made of an equal amount of a benzophenone ultraviolet absorber 
In Tabte CI 9r ° UP (ChemiS0rt> 112 "^"fectured by Chemipuro Kasei K.K.). The results are given 



20 



25 



Example 02 

fl J nt ^ ^^Jmage - receMng sheet was prepared in the same manner as that of Example C1, 
toZ2^« ? 09 ■ 0h * OB fof 8 f8CeMn9 ,ayer - no uftraviotet Polymerization Initiator was used and 
! ? °° n(ii}CtBd at 175 KeV. 10 mA and a rate of 10 m/min by means of an 
electrocurtain type electron beam irradiator. The results are given in the following Table CI. 

Example C3 

«vJl^ sheet was «" *e same manner as that of Example C1, 

except that instead of the polyester resin added to the coating solution for a receiving layer of Example C1 

!*^ eqUal am0Unt ^ a PO'yv'nyl acetal resin (S-lec KS-1 manufactured by Sekisui 
Chemical Co., Ltd.). The results are given in Table CI. 

Example C4 

A thermal transfer image -receiving sheet was prepared in the same manner as that of Example CI. 
except that instead of the polyester resin added to the coating solution for a receiving layer of Example CI. 

ulnr*^ £ ™ 6qUai am0unt 0f a ^ *"o*faWhyl acetate copolymer (VYHH manufactured by 
union Carbide). The results are given in Table CI. 

Example C5 

? * t 7^ tr . ^ge- receiving sheet was prepared in the same manner as that of Example C2. 

except that toe following coating solution was used instead of the coating solution for a receiving layer used 
in Example C1 . The results are given in Table C1 . 
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Composition of coating solution 



Polyester resin (Vylon 200 manufactured by Toyobo Co., Ltd.) 
Reactive ultraviolet absorber (represented by the formula 2 wherein 
R = CHa; Adeka Stab LA-22 manufactured by Asahi Denka K.K.) 
Methylene glycol diacrylate (Ught Acrylate 3EG - A manufactured 
by Kyoeisha Chemical Co., Ltd.) 

Catalytic curing silicone oil (X-62-1212 manufactured by The 

Shin-Etsu Chemical Co., Ltd.) 

Platinum - based catalyst (PL -SOT manufactured by The 

Shin-Etsu Chemical Co., Ltd.) 

Methyl ethyl ketone/toluene (weight ratio = 1/1) 



15.0 parts 
2.5 parts 

10.0 parts 

3.0 parts 

0.3 part 

120.0 parts 
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Example C6 



A thermal transfer image -receiving sheet was prepared in the same manner as that of Example C5, 
except that instead of the polyester resin added to the coating solution for a receiving layer of Example C5 t 
s use was made of an equal amount of a polyvinyl acetal resin (S-lec KS-1 manufactured by Sekisui 
Chemical Co.. Ltd.). The results are given in Table CI. 



Example C7 



io A thermal transfer image -receiving sheet was prepared in the same manner as that of Example C5, 
except that instead of the polyester resin added to the coating solution for a receiving layer of Example C5, 
use was made of an equal amount of a vinyl chloride/vinyl acetate copolymer (VYHH manufactured by 
Union Carbide). The results are given in Table C1. 



75 Example C8 



A thermal transfer image -receiving sheet was prepared in the same manner as that of Example C1, 
except that 5.0 parts of pentaerythritol triacryiate (Light Acrytate PE-3A manufactured by Kyoeisha 
Chemical Co., Ltd.) was used instead of triethylene glycol diacrylate added to the coating solution for a 
20 receiving layer of Example C1. The results are given in Table CI. 



Example C9 



The following coating solution was used instead of the coating solution used in Example CI, and 
25 coating and drying were conducted in the same manner as that of Example CI. The coating was aged at 
10XTC for 60 min to form a dye -receiving layer, thereby providing the thermal transfer image -receiving 
sheet of the present invention. The thermal transfer image -receiving sheet was evaluated in the same 
manner as that of Example C1. The results are given in Table CI. 
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Composition of coating solution 



Vinyl chloride/vinyl acetate/vinyl alcohol copolymer 15.0 parts 
(VAGH manufactured by Union Carbide) 

Reactive ultraviolet absorber (represented by the 2.0 parts 
formula 3; UVINUL X- 19 manufactured by BASF) 

Polyisocyanate (Coronate HK manufactured by 3.0 parts 
Nippon Polyurethane Industry Co., Ltd.) 

Alcohol - modified silicone oil (BY1 6 - 027 2.0 parts 
manufactured by Toray Silicone Co., Ltd.) 

Dibutyltin laurate 10~ 2 part 

Methyl ethyl ketoneAoluene (weight ratio = 1/1) 120.0 parts 



Comparative Example C3 

The following coating solution was used instead of the coating solution used in Example C9, and 
coating and drying were conducted in the same manner as that of Example C9. The coating was aged at 
120*C for 3 min to form a dye -receiving layer, thereby providing a comparative thermal transfer image - 
receiving sheet The thermal transfer image -receiving sheet was evaluated in the same manner as that of 
Example C9. The results are given in Table CI. 
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10 



Composition of coating solution 



Vinyl chloride/vinyl acetate/vinyl alcohol copolymer 15.0 parts 
(VAGH manufactured by Union Carbide) 

Reactive ultraviolet absorber (represented by the 2.0 parts 
formula 3; UVINUL X - 19 manufactured by BASF) 

Catalytic curing silicone oil (X - 62 - 1212 manufactured 3.0 parts 
by The Shin - Etsu Chemical Co., Ltd.) 

Platinum - based catalyst (PL - SOT manufactured by 0.3 part 
The Shin -Etsu Chemical Co., Ltd.) 

Methyl ethyl ketone/toluene (weight ratio = 1A1)* ' { 120.0 parts 
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Example C10 



A thermal transfer image -receiving sheet was prepared in the same manner as that of Example C9, 
except feat instead of the vinyl chlorideArinyl acetate/yinyi alcohol copolymer (VAGH manufactured by Union 
Carbide) added to the coating solution for a receiving layer of Example C9, use was made of an equal 
amount of a polyvinyl acetal resin (S-lec KS-1 manufactured by SeWsui Chemical Co.. Ltd.). The results 
are given In Table CI. 



Example C11 



25 A thermal transfer image -receiving sheet was prepared in the same manner as that of Example C9, 
except that instead of the vinyl chlorideMnyl acetate/vinyl alcohol copolymer (VAGH manufactured by Union 
Carbide) added to the coating solution for a receiving layer of Example C9, use was made of an equal 
amount of a hydroxyethyl methacrylate/methyl methacrylate/ethyl methacrylate copolymer (molar ratio of 
comonomers = 2 : 5 : 3). The results are given in Table C1. 
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As described above, according to the present invention, the thermal transfer image -receiving sheet 
having a dye - receiving layer to which a reactive ultraviolet absorber has been fixed through a reaction by 
means of an ionizing radiation or heat is much superior to the case where use is made of other ultraviolet 
absorber in the fastness of a sublimable dye image as well as in the stability of the ultraviolet absorber in 
the dye -receiving layer during storage. 

Further, since the molecular weight of the reactive ultraviolet absorber is increased in the dye- 
receiving layer, the following features are attained. 

• It is possible to remarkably alleviate the volatility and extractabifity which are drawbacks of the 
conventional benzotriazole and benzophenone ultraviolet absorbers. 

• The ultraviolet absorber within the dye -receiving layer, as. such, has an. excellent heat resistance. 
Therefore, no deterioration in the effect of the ultraviolet absorber occurs even when the thermal 
transfer image -receiving sheet per se and sublimable transfer image are stored for a long period of 
time. 



Example D1 



Synthetic paper (Yupo-FRG-150 (thickness: 150 urn) manufactured by Oji-Yuka Synthetic Paper 
°°- L* 1 ) ^ used as the substrate sheet and a coating solution having the following composition was 
coated by means of a bar coater on one surface of the synthetic paper so that the coverage on a dry basis 
was 5.0 g/m 2 . and the resultant coating was dried to form a dye -receiving layer, thereby providing the 
thermal transfer image -receiving sheet of the present invention and a comparative thermal transfer 
image -receiving sheet 



Composition of coating solution 



Polycarbonate resin (CAM1035 manufactured by . 10.0 parts 
Mitsubishi Gas Chemical Company, Inc.) 

Catalytic crosslinking silicone (X- 62 - 1212 1 .0 part 
manufactured by The Shin - Etsu Chemical Co., Ltd.) 

Platinum - based curing catalyst (PL - SOT manufactured 0.1 part 
by The Shin -Etsu Chemical Co., Ltd.) 

Compound listed In Tables D1 to D4 1.0 part 

Methyl ethyl ketone/toiuene (weight ratio = 1/1) 90.0 parts 



Separately, an ink composition for forming a dye -supporting layer was prepared according to the 
following formulation, coated by means of a gravure printing method on a 6 urn -thick polyethylene 
terephthalate film having a reverse face subjected to a treatment for rendering the face heat-resistant so 
that the coverage on a dry basis was 1.0 g/m 2 , and the resultant coating was dried to provide a thermal 
transfer sheet for use in the present invention. 



Ink composition 


Magenta dye represented by the following structural formula 

Polyvinyl butyral resin (S-lec BX-1 manufactured by Sekisui Chemical Co., Ltd.) 

Methyl ethyl ketone 

Toluene 


3 parts 

4 parts 
50 parts 
43 parts 
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Example D2 



Synthetic paper (Yupo-FRG-150 (thickness: 150 urn) manufactured by Oji-Yuka Synthetic Paper 
Co., Ltd.) was used as the substrate sheet, and a coating solution having the following composition was 
s coated by means of a bar coater on one surface of the synthetic paper so that the coverage on a dry basis 
was 5.0 g/m 2 , and the resultant coating was dried to form a dye -receiving layer, thereby providing the 
thermal transfer image -receiving sheet of the present invention and a comparative thermal transfer 
image -receiving sheet 
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Composition of coating solution 



Polyester resin (GXP -23 manufactured by Toyobo Co., 
Ltd.) 

Catalytic crosslinking silicone (X- 62 -121 2 
manufactured by The Shin - Etsu Chemical Co., Ltd.) 
Platinum -based curing catalyst (PL-50T manufactured 
by The Shin -Etsu Chemical Co.. Ltd.) 
Compound listed in Tables 01 to D4 
Chloroform 



10.0 parts 

1.0 part 

0.1 part 

1.0 part - 
90.0 parts 



Separately, an ink composition for forming a dye -supporting layer was prepared according to the 
following formulation, coated by means of a gravure printing method on a 6 um- thick polyethylene 
terephthalate film having a reverse face subjected to a treatment for imparting heat resistance so that the 
coverage on a dry basis was 1.0 g/m 2 , and the resultant coating was dried to provide a thermal transfer 
sheet for use in the present invention. 



Ink composition 


Cyan dye represented by the following structural formula 

Polyvinyl butyral resin (S-lec BX-1 manufactured by Sekisui Chemical Co., Ltd.) 

Methyl ethyl ketone 

Toluene 


3 parts 

4 parts 
50 parts 
43 parts 
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Thermal transfer test 

so The above -described thermal transfer sheet and the above -described thermal transfer image - 
receiving sheet of the present invention or comparative thermal transfer image -receiving sheet were put on 
top of the other in such a manner that the dye layer and the dye receiving surface faced each other. 
Recording of a magenta image and a cyan image was conducted by means of a thermal head from the 
back surface of the thermal transfer sheet under conditions of a head applied voltage of 11.0 V, a step 
pattern wherein the applied pulse width is successively reduced from 16 msec/line every 1 msec, and a 6 
lines/mm (33.3 msec/line) in the sub -scanning direction, and the durability and storage stability of the 
formed image were then determined. The results are given in the following Tables D5 to Oil. 

Various types of performance given in Tables D5 to D11 were evaluated by the following methods. 
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(1) Light fastness test: 

Irradiation of the print was conducted by means of a xenon fadeometer (Ci-35A manufactured by 
Atlas) at 200 KJ/m 2 and 300 KJ/m 2 . the change in the optical density between before irradiation and after 
irradiation was measured by means of an optical densitometer (RD-918 manufactured by Mcbeth), and the 
retention of the optica) density was determined according to the following equation. 

Retention (%) = {[optical density after irradiation]/[opticaI density before irradiation]} x 100 



© : Retention was 80 % or more. 

O : Retention was 70 to 80 % exclusive. 

A : Retention was 60 to 70 % exclusive. 

X : Retention was less than 60 %. 

(2) Storage stability of thermal transfer sheet before printing: 

The storage stability was expressed In terms of the difference in the retention between when printing 
was conducted immediately after the thermal transfer sheet was prepared by the above -described method 
and the light fastness test was conducted and when the light fastness test was conducted after storage' in 
an oven of 60 * C for 7 days. 

O: No change in the retention was observed. 

X : Reduction in the retention was observed. 

Comparative Examples D1 to D8 

A comparative thermal transfer image -receiving sheet was prepared in the same manner as that of 
Example D1, except that instead of the compound added to the coating solution for a receiving layer of 
Example D1 t use was made of an equal amount of comparative ultraviolet absorbers D1 to Da The results 
are given in Table D11. 

Comparative Examples D9 to P16 

A comparative thermal transfer image -receiving sheet was prepared in the same manner as that of 
Example D2, except that instead of the compound added to the coating solution for a receiving layer of 
Example D2, use was made of an equal amount of the comparative ultraviolet absorbers D1 to D8 described 
below. The results are given in Table D12. 
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Table DS 



(Ex. D1) 
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Table 06 (Ex. 01) 



Compd. 
used in 
Examples 
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Table D6 (continued) 
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Examples 


Retention after xenon 
irradiation (%) 


stability 


uveraii 
evalu- 
ation 


200 KJ/m 2 


300 KJ/m 2 


2-14 


O 


O 


o 


® 


2-15 


O 


o 


o 




2-16 


O 


O 


o 


© 


2-17 


o 


O 


o 


o 


2-18 


o 


O 


o 





Table D7 
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Table 08 (Ex. D2) 
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Table 09 (Ex. 02) 
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Table D9 (continued) 
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(Ex. 02) 
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Table D11 
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Comp.Ex. 
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Retention after xenon irradiation (%) 


Storage 
stability 


Overall 
evaluation 
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Table D12 
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Comp.Bc 


Retention after xenon irradiation {%) 


Storage 
stability 


Overall 
evaluation 


200 KJ/m 2 


300 KJ/m 2 
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As descnbed above, according to the present invention, as a result of studies of the light fastness and 
other storage stabilrty of a subfimable transfer image formed by thermal transfer with respect to various 
ultrav.olet absorbers, antioxidants, photostabilizers. etc.. ft has become apparent that thermal transfer 
SJTT 9 681 Pr0vlded wMh a recelvin 9 MntaWng benzotriazole and benzophenone ul- 
^TJT^Z rep [ eS9nted by StruCtural ,ormulae < 1 > « nd < 2 > «• much su P«rior to the case where 
T • ? .°^ 6r ultrav,0,et absort)er ln fewness of a sublimable dye image as well as in the stability 
of the ultrav.olet absorber in the dye-receiving layer during storage. 

Further, since the molecular weight of the reactive ultraviolet absorber is increased in the dye- 
receivmg layer, the following features are attained. 

• It is possible to remarkably alleviate the volatility and extractabifity which are drawbacks of the 
conventional benzotriazole and benzophenone ultraviolet absorbers 

" SL U f!r aVi0,et . afaSOrber Within *" ^-wceivlng layer, as such, has an excellent heat resistance, 
^orefore. no detenoratJon in the effect of the ultraviolet absorber occurs even when the thermal 
time ,ma9e " receivln 9 sheet Der se subfimable transfer image are stored for a long period of 
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Example E1 

Synthetic paper (Yupo-FRG-150 (thickness: 150 urn) manufactured by Oji-Yuka Synthetic Paper 
Co., Ltd.) was used as the substrate sheet, and a coating solution having the following composition was 
5 coated by means of a bar coater on one surface of the synthetic paper so that the coverage on a dry basis 
was 5.0 g/m 2 and the resultant coating was dried to form a dye-receiving layer, thereby providing the 
thermal transfer image -receiving sheet of the present invention and a comparative thermal transfer 
image -receiving sheet 



70 



75 



20 



Composition of coating solution 



Polycarbonate resin (CAM1035 manufactured by 
Mitsubishi Gas Chemical Company, Inc.) 
Catalytic crosslinking silicone (X-62-1212 
manufactured by The Shin-Etsu Chemical Co., lid.) 
Platinum -based curing catalyst (PL-50T manufactured 
by The Shin - Etsu Chemical Co.. Ltd.) 
Compound listed in Tables E1 and E2 
Methyl ethyl ketoneAoluene (weight ratio = 1/1) 



10.0 parts 

1.0 part 

0.1 part 

1.0 part 
90.0 parts 



25 



Separately, an ink composition for forming a dye -supporting layer was prepared according to the 
following formulation, coated by means of a gravure printing method on a 6 urn -thick polyethylene 
terephthalate film having a reverse face subjected to a treatment for imparting heat resistance so that the 
coverage on a dry basis was 1.0 g/m 2 , and the resultant coating was dried to provide a thermal transfer 
sheet for use in the present invention. 



Ink composition 



30 



Magenta dye represented by the following structural formula 

Polyvinyl butyral resin (S -lec BX-1 manufactured by SeWsui Chemical Co., Ltd.) 

Methyl ethyl ketone 

Toluene 



3 parts 

4 parts 
50 parts 
43 parts 



35 



40 



C 2 H S 



01 NHS0 2 C 2 H 5 
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Example E2 



Synthetic paper (Yupo-FRG-150 (thickness: 150 urn) manufactured by 0]i-Yuka Synthetic Paper 
so Co., Ltd.) was used as the substrate sheet, and a coating solution having the following composition was 
coated by means of a bar coater on one surface of the synthetic paper so that the coverage on a dry basis 
was 5.0 g/m 2 , and the resultant coating was dried to form a dye -receiving layer, thereby providing the 
thermal transfer image - receiving sheet of the present invention and a comparative thermal transfer 
image -receiving sheet. 
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Composition of coating solution 



Polyester resin (GXP -23 manufactured by Toyobo Co , 
Ltd.) 

Catalytic crosslinking silicone (X-62-1212 
manufactured by The Shin-Etsu Chemical Co.. Ltd.) 
Platinum -based curing catalyst (PL -SOT manufactured 
by The Shin - Etsu Chemical Co., Ltd.) 
Compound listed in Tables E1 and E2 
Chloroform 



10.0 parts 

1.0 part 

0.1 part 

1.0 part 
90.0 parts 



15 



Separately an ink- composition for forming a dye -supporting layer was prepared according to the 

i^TV^"'. coatBd by means of a 9 ravure P rintin 9 method on a 6 urn -thick polyethylene 
terephthalate film having a reverse face subjected to a treatment for imparting heat resistance so that the 
coverage on a dry basis was 1.0 gArf, and the resultant coating was dried to provide a thermal transfer 
sneet for use in the present invention. 
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Ink composition 



Cyan dye represented by the following structural formula 

Polyvinyl butyral resin (S-lec BX- 1 manufactured by Sekisui Chemical Co Ltd ) 

Methyl ethyl ketone 

Toluene 



3 parts 

4 parts 
50 parts 
43 parts 



30 



35 



NHCOCH3 



/ 

\ 



C 2 H 5 



C 2 H S 



CI CH 3 CH 3 



40 



4S 



SO 
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Thermal transfer test 

The above -described thermal transfer sheet and the above -described thermal transfer image - 
receiving sheet of the present invention or comparative thermal transfer Image -receiving sheet were put on 
top of the other in such a manner that the dye layer and the dye receiving surface faced each other. 
Recording of a magenta image and a cyan image was conducted by means of a thermal head from the 
back surface of the thermal transfer sheet under conditions of a head applied voltage of 11 0 V a step 
pattern wherein the applied pulse width is successively reduced from 16 msec/line every 1 msec, 'and a 6 
lines/mm (33.3 msec/line) in the sub -scanning direction, and the durability and storage stability of the 
formed image were then determined. The results are given in the following Tables E3 to E4. 

Light fastness test 

A«Jj rB ?22r Pf l nt WaS c ? nducted bv means of a fadeometer (Ci-35A manufactured by 
Atlas) at 300 KJ/m* or 200 KJ/m*. the change in the optical density between before irradiation and after 
irrad.at.on was measured by means of an optical densitometer (RD-918 manufactured by Mcbeth). and the 
retention of the optical density was determined according to the following equation. 

Retention (%) = {[optical density after irradiatfon]/[optjcal density before irradiation]} x 100 
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<Q> : 



Retention was 80 % or more. 
Retention was 70 to 80 % exclusive. 
Retention was 60 to 70 % exclusive. 
Retention was less than 60 %. 



O 

X: 



5 



Comparative Example E1 



A comparative thermal transfer image -receiving sheet was prepared in the same manner as that of 
Example El. except that instead of the compound added to the coating solution for a receiving layer of 
70 Example E1. use was made of an equal amount of the comparative ultraviolet absorbers 1 to 4 described 
below. The results are given in Table E5. 

Comparative Example E2 

is A comparative thermal transfer image -receiving sheet was prepared in the same manner as that of 
Example E2. except that instead of the compound added to the coating solution for a receiving layer of 
Example E2, use was made of an equal amount of the comparative ultraviolet absorbers 1 to 4 described 
below. The results are given in Table E6. 

20 Ultraviolet absorber 1: 



25 




CH 3 



30 



Ultraviolet absorber 2: 



35 



40 




t*C 4 H 9 



45 



Ultraviolet absorber 3: 



HO 



50 
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Ultraviolet absorber 4 
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HO 




Table E3 



(Ex. El) 


Compel. 


Photostabiltty of magenta 
Image 300 KJ 


Photostabilitv of 
cyan dye 300 KJ 


Compd. 1 
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Compel 2 
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Compd. 4 


O 


O 


Compd. 5 
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Compd. 11 


O 


O 


Compd. 12 


O 


O 


Compd. 13 
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Table E4 



(Ex. E2) 


Compd. 


Photostability of magenta 
image 200 KJ 


Photostability of 
cyan dye 200 KJ 
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Table E5 



(Comp.Ex. E1) 


Ultraviolet absorber 


Magenta 
image 


Cyan image 


Ultraviolet absorber.1 


A 


A 


Ultraviolet absorber^ 


A 


A 


Ultraviolet absorber.3 


A 


X 


Ultraviolet absorber.4 


A 


X 
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Table E6 



(Comp.Ex. E2) 


Ultraviolet absorber 


Magenta image 


Cyan image 


. Ultraviolet absorber 1 


X 


X 


Ultraviolet absorber 2 


O 


A 


Ultraviolet absorber 3 


A 


X 


Ultraviolet absorber 4 


A 


X 



As described above, according to the present invention, as a result of studies of the light fastness and 
other storage stability of a sublimable transfer image formed by thermal transfer with respect to various 
ultraviolet absorbers, antioxidants, photostabilizers, etc., ft has become apparent that thermal transfer 
image -receiving sheet provided with a receiving layer containing benzoylmethane derivative, benzylidene 
derivative and hydantoin ultraviolet absorbers represented by the structural formulae (1) to (4) are much 
superior to the case where use is made of other ultraviolet absorber in the fastness of a sublimable dye 
image as well as in the stability of the ultraviolet absorber in the dye-deceiving layer during storage. 

Claims 

1. A thermal transfer image -receiving sheet comprising a substrate and a dye -receiving layer formed 
on at least one surface of the substrate sheet, wherein a layer comprising an ultraviolet absorber is 
interposed between the substrate sheet and the dye - receiving layer. 

2. A thermal transfer image - receiving sheet according to claim' 1, wherein said ultraviolet absorber layer 
comprises an ultraviolet absorber and a binder. 

3. A thermal transfer image -receiving sheet according to claim 1 or 2 wherein said ultraviolet absorber 
incorporated in said ultraviolet absorber layer comprises at least one member selected from the group 
consisting of salicylic acid, benzophenone, benzotriazole and cyanoacrylate ultraviolet absorbers. 

4. A thermal transfer image - receiving sheet according to claim 1, 2 or 3 wherein said ultraviolet absorber 
layer comprises an ultrafine particle of ZnO having a hexagonal crystal system and/or an ultrafine 
particle of T1Q2. s 

5. A thermal transfer image -receiving sheet according to anyone of claims 1 -4, wherein said ultraviolet 
absorber layer comprises at least one member selected from the group consisting of compounds 
represented by the following general formulae (1) and (2): 
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(R 5 )n 



(2) 



wherein Ri to Ra each independently stand for a hydrogen atom, a halogen atom, a C1-C12 alkoxy 
group, a C7-C13 arylalkoxy group, a C1-C10 alkyl group, a cycloalkyl group, an arylalkyl group, an aryl 
group, a thioalkoxy group, a thioaryloxy group, an alkylcarbonyl group, an alkyloxycarbonyl group, an 
alkylsulfonyt group, an alkylaminocarbonyl group, a nitro group, an amino group, an alkylamino group 
or a heterocyclic group, n is an integer of 0 to 4 and m is an integer of 1 to 3, provided that Ri to Rs 
may be the same or different, X stands for =C(Rs)(Rio). -R11 -CO-Y-CO-R12- or a straight- 
chain or branched alkylene group interrupted by at least one Z, Y stands for -O-R13 - 0-, Z stands 
for -0-. -CO-, -CO-O-, -0-C0-, -S-, -SO, -SQ2-, -NHCONH-, -NHCO- or 
- CONH - , Rg to Ri 2 each Independently stand for a hydrogen atom, a Ci -1 0 alkyl group, a cycloalkyl 
group, an arylalkyl group or an aryl group and Rta stands for a straight -chain or branched alkylene 
group. 

6. A thermal transfer image -receiving sheet comprising a substrate sheet and a dye -receiving layer 
formed on at least one surface of the substrate sheet, wherein said dye -receiving layer contains an 
ultrafine particle of ZnO having a hexagonal system and/or an ultrafine particle of Ti02. 

7. A thermal transfer image -receiving sheet comprising a substrate sheet and a dye -receiving layer 
formed on at least one surface of the substrate sheet, wherein a layer containing an ultrafine particle of 
ZnO having a hexagonal system and/or an ultrafine particle of JIOz is provided on the dye -receiving 
layer. 

8. A thermal transfer image -receiving sheet comprising a substrate sheet and a dye -receiving layer 
formed on at least one surface of the substrate sheet wherein said dye -receiving layer contains a 
dye -receiving resin and/or an ultraviolet absorber bonded to an additive through a reaction. 

9. A thermal transfer image -receiving sheet according to daim 8, whereto the reactive ultraviolet 
absorber used comprises at least one member selected from the group consisting of compounds 
represented by the following structural formulae: 




OCOC = CH 2 



(3) 



wherein R = H or CH 3 and X = -0CH 2 CH 2 - or 



-CH 2 CHCH 2 -; 
I 

OH 
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c— | 




0 — X — OCOC=CH, 



(4) 



70 



wherein R = H or CH 3 and X = -CrfeCHa - or 



75 



and 



-CH 2 CHCH 2 -; 

I . _ ' 
OH* 



20 




(5) 



OC 2 H 4 OH 



10. A thermal transfer image -receiving sheet according to claim 8, wherein said dye-receiving layer 
contains a thermoplastic resin and/or an addition polymerizable monomer unit reacted with the 

a) ultraviolet absorber (1) and/or (2) according to claim 9. 

11. A thermal transfer image -receiving sheet according to claim 8. wherein said dye-receiving layer 
contains a reactive ultraviolet absorber reacted with a polyisocyanate and/or a thermoplastic resin. 

35 12. A thermal transfer image -receiving sheet according to claim 8. wherein said dye-receiving layer 
contains a reactive silicone releasing agent bonded through a reaction to a thermoplastic resin and/or 
an additive. 

13. A thermal transfer image -receiving sheet according to claim 12, wherein the reactive silicone releasing 
40 agent contains as a reactive group an addition -reactive double bond, an alcoholic hydroxyl group, a 

mercapto group, an amino group, a carboxyl group, an epoxy group or an isocyanate group. 

14. A thermal transfer image -receiving sheet comprising a substrate sheet and a dye-receiving layer 
formed on at least one surface of the substrate sheet, wherein the dye - receiving layer contains at 

45 COmpo "" d "JS* ,rom *• Oroup consisting of compounds represented by the following 

general formulae (1) and (2): y 



so 



55 
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wherein Ri to FU each independently stand for a hydrogen atom, a halogen atom, a C1-C12 alkoxy 
group, a C7-C13 arylalkoxy group, a C1-C10 alkyi group, a cycloalkyi group, an arylalkyl group, an aryl 
group, a thioalkoxy group, a thioaryloxy group, an alkylcarbonyl group, an alkyloxycarbonyl group, an 
alkylsulfonyl group, an alkylaminocarbonyl group, a nitro group, an amino group, an alkylamino group 
or a heterocyclic group, n is an integer of 0 to 4 and m is an integer of 1 to 3, provided that Rt to Rs 
may be the same or different X stands for =C(R 9 )(Rio). -Rn -CO-Y-CO-R t2 - or a straight- 
chain or branched alkylene group interrupted by at least one Z, Y stands for -O-R13 -0-, 2 stands 
for -0-, -CO-, -CO-O-. -0-C0-. -S-, -SO. -SO2-. -NHCONH-, -NHCO- or 
-CONH-, R9 to Ri 2 each independently stand for a hydrogen atom, a C1-C10 alkyl group, a 
cycloalkyi group, an arylalky! group or an aryl group and R13 stands for a straight -chain or branched 
alkylene group. 

15. A thermal transfer image -receiving sheet comprising a substrate sheet and a dye -receiving layer 
formed on at least one surface of the substrate sheet wherein the dye -receiving layer contains at 
least one compound represented by the following general formulae (6) to (9): 



R3 




(benzoylme thane derivative) 




(benzylidene derivative) 
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(8) 




v Bu-t 

( benzyl idene derivative) 



(9) 




R 4 0 — < 



-CH=C C=0 

c 

II - 

o 

(hydantoin derivative) 

T^lZtif* 80(1 * 6ach l stand for a h y dr °9 en a tom. a C,-C, 2 alkoxy group, a C,-C, 0 alkyl group 
alkSS. 1° UP ' 80 JS - * 0,OUP ' 80 «* 9~up. a carboxyl group, a hydroxy, grcup. £ 

0, °t? r 8 •*»• 9~up; X stands Z « o£gen 

group (C t -C3) and Y stands for a hydrogen atom or - CHaChfeCCfeRt . 
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